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"The neu 
top- if-the-line 
Dell System 325 is 
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THE DELL SYSTEM 325 25 MHz 386. 


When you need a truly high-performance 386 computer, this is it 


* Enhanced 1-ке keyboard. 

e | parallel and 2 serial ports. 

* POCO warr power supply. 

«5 industry standard expansion slors (6 available). 


STANDARD FEATURES: 

• Intel 503556 microprocessor running ar 25 МНЕ, 

ef hi nce uf 1 MB, 2 MBor 4 MB «КАМ? 
expandable to 6 MB (using a dedicated high- 
speed 32-bit memory slut). 

* Advanced Inrel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache. 

» [ipe mode interleaved memory architecture. 

"ҚҰСҚА systems include a hich pertormance 16-bit 
video adapter. 

* Socket for 25 MHz Intel 80387 or 25 МН: 
WEITER 3167 math coprocessor. 

£9.25" 1.2 MB or 3,5" 1.44 MB diskette drive. 

* Dual diskette and hard drive controller. 


Lose for uas line us 5 997 пытић, 
Extended Serice Pham pricing starts ai 5371. 


40 MB VGA Monochrome System 
КА MB XA Calor Plus System $6,299 
П MB Super VGA Calor System (OC x 601. $6, 3939 
150 MB Super VGA Color System (00 x00]: 36,599 
Prices reflect | MB ot RAM. 322 MB configura- | 


tions also available. 
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Technically speaking, the Dell THE FIRST PERSONAL to its logical extreme. 
| System 325 isthe most advanced | COMPUTER THAT'S For example, ir runs either 
| 386° computer we ve ever buik. REALLY PERSONAL. AS-IS, AMBOS? or ourown 


| And, according ta PC Magazine, Ct the more chan 150,000 (Dell UNDC System М Which is 
it's one of the most advanced 386 | personal computers we've sold compatible with AT&T's System 
computers they've ever tested. to date, each one has heen V [nrertace Detimtion. And the 

| In benchmark atter individually configured to fit world of ХЕМІХ applications. 
benchmark, the 25 MHz Dell the needs ot its owner. [t speed is of the essence, we 

| System 325 ran circles around | The System 325 takes that idea | can include an optional Intel 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
` IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


EITEK 3167 
math coprocessor, And 


i field of 386-based 5255 87 or WE 
system . А field that 


included the 


ance nothing about thas 
Compaq 386/25 system Is елец, the 
standard mass storage із 
à WO MB hard disk drive. 
Or we can configure ir 
with a 40, 1504 322 MB 


hard dris. 


A show ot prowess 
thar eamed the System 
325 PC Magazines 
Editors Choice award. 

It was a goal we set tor 

As vou mighr expect, 
the output is just as 


ourselves from the very 
heginning. And an 
objective anyone with a 
penchant for power and 
performance can 
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paper-white screen, VGA Color 
Plus, or Super VGA for high 
resolution colors displayed on a 
larger screen. 

Even though the 325 gives 
you all this performance, it still 
leaves you six open slots for 
whatever else you might want 
to add. 

And once you've told 
us what you want, we'll 
make sure what you want 
works — by burning-in the 
entire system unit. 


There are some good 


reasons computer retailers 
wont know much about 
the System 325. 

First, with all the new and 
increasingly sophisticated 
systems they have to keep up 
with on a daily basis, you 
can hardly expect them to 
know everything. 

Second, because Dell sells 
direct. 

Which means you now have 
the unique opportunity to talk 
directly with the people who 
make them. And ask things like, 
“What is page mode interleaved 
memory?” or, “How much SIMM 
RAM should 1 add?” 

іп other words, the kinds of 
details that are important to 
people who make computers and 
people who use them. 

So dealing direct not only 
can save you up to the 35% 
mark-up, but 100% of the 
frustration. 


WE'RE D. 
Cpe of the things that ver 


clearly sets Dell systems apart 


nputers is РОС 


from other cot 


just how they're sold but how 
they're supported. 

Overkill was one description 
used in a recent PC Week article. 

l'erhaps. 

But then, we think you'll 
agree, when something goes 
wrong, you want as much help 
as possible, right? 


Which is why every Dell 
system comes with a toll-free 
technical support line and selt- 
diagnostic software. We're able to 
solve 90% of all problems right 
over the phone. The other 1096 
receive next-day, deskside service. 
Thanks to our new alliance with 
Xerox Corporation. 

And you get all this help for 
a full year— whenever you need 
it — at no extra charge? 

As you've probably guessed, 
one of the things that drives us 
most is customer satistaction. 

So wed like to give you the 
ultimate guarantee: 

Try a System 325 in your office 
for a month. Run your toughest 
applications. Put it chrough its 
paces, at your pace. If you're not 
completely satisfied, send it back 


ANTE w thin 30 days. And we'll 


refund your mones. 
No questions asked. 


Circle 91 on Reader Service Card 


` BESTOF ALL, 
YOU WON'T HAVE TO 
` EXPLAIN TO A 
COMPUTER RETAILER 
` WHAT ALL 
THAT MEANS. 


MAYBE YOU 
SHOULDN'T BUY 
ONE AFTER ALL. 


No matter how many reasons 
we give you to buy a Dell system, 
sometimes it makes mure sense 
to lease one insread. 

Whether you need a single 
computer, or an entire office 


full, there is a leasing plan for 
your business that is just like 
10096 financing. 

And just as we can custom 
configure your computers, we can 
see to it you get a custom designed 
lease plan to fit your exact business 
needs.’ A fact that has not gone 
unnoticed. Especially by the 
Fortune 500. Over half of whom 
now own or lease Dell systems. 

And just as we welcome 
their business, we welcome your 


business, too. 

Just call us, toll-free. And dont 
be afraid to ask us che tough 
questions. 

That's the part we like best. 


COMPUTER 


TO ORDER. CALL 


800-426-5150 
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iost advanced | 
What else would you expect- 


At ALR, we will never rest on our laurels. We strive to be the best, as 
proven by our past achievements. Now with the introduction of the 
new ALR PowerCache 4™, we've designed a system that is far 
beyond comparison. Again, we have taken PC-microprocessing power 
a step further by designing a unique proprietary PowerCache 4 cache 


PC MAGAZINE, January 1989, controller using ALR's custorn ASIC chips which deliver the fastest 

"In a field of powerhouse machines processing speed ever. 

there can only be one winner, and 

ALR's FlexCache is it." More important, PowerCache 4 is the first PC to fully utilize 128-bit 
burst mode and a "read and write-back” 128KB cache design, provid- 

INFO WORLD, July 1989, ing a better than zero wait state performance as compared to the 1386. 

"ALR Systems Unieash 456 Power. The Furthermore, the ALR PowerCache 4 is 100% ІВМ“ PS/2™ Micro 

PowerCache 4 shines іп the CPU- Channe!™-compatible supporting bus mastering devices and giving 


specific portion of the InfoWorld Auto- 
mated Benchmark Test, gaining а score 


of 16.3." ALR M130 ALR M150, M350 ІВМ М70-А21 
Desktop M650 Floor-Standing Power Platform™ 
PC WEEK, July 1989, CPU 25 MHz 1486 25 MHz 85 25 MHz i486 


“Based on a series of benchmarks run 


| Bus MCA MCA MCA 
last week on Advanced Logic Research, 
Inc. 5 prototype 486 desktop system, Extemol | +28 KB cache 128 KB cache TC 
ALR will enter the 486 market with a Coche | Read and Wiite-Back Read and Write-Bock 
bang." Video ACABO 5A ABO 640х480 
Opt. оп 1024x768 10243 758 None 
board 
МО 51015 | 6 expansion slots 6 expansion slots 3 expansion slots 
Storage |431/7 1-fuil height 33 1/2" сіпгев 
Expansion 2-1/2"-height 
2-3 1/2" ges 
Disk 130 MB-240 MB 150 MB-&50 MB 110 MB 
Capacity 
Starting at 


Price 59,990 811,490 $12,990 


California Anza-Borrego 
Desert State Park 
Manabe shaped: ағы ныне. 
TAS атлы ғатты rg 


farmed of onions 1kra ieri sf 
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from the leader in 386 technology. 


you a more efficient system for a variety of multi-user and fileserver 
applications. Like most ALR computers, the PowerCache 4 15 a truly 
balanced system. The fastest power is achieved by enhancing our 
PowerCache 4 design with the industry's fastest disk drives and inter- 
face. The PowerCache 4 systems come standard with a high-speed 
I3MHz ESDI and 32 KB hard disk cache on the disk controller. асы адаш 
What more could you possibly need. vi. 


Минтүү 
Its no wonder ALR remains ahead of the pack with our innovative i W 


design expertise. As far back as 1986, we've been recognized in the PowerCache 4 is the first PC to fully utilize 
industry as a leader in performance. Recently, the highly acclaimed 128-bit burst mode and a "read and write- 
= 5 "T 8 2 ы а J Р РР 7 a j 5. ЕЕ 
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us Peck" /28КВ cache design, providing 
’ Құм 4. қ 4 . better than zero wail state performance as 
the honor of receiving the PC Magazine Award for Technical Excel- compared to the i386. 


lence for designing the industry's most advanced cache architecture. 
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As for 1989 we've already begun to excite the industry with the қ X NN: um 
PowerCache 4. 3 Mie 
yh У] 
(= of the World's First 486 PE 
Now, what else would you expect from a company who is so com- Pe تی‎ ы 
mitted to innovation and high-performance technology that we take Advanced Logic Research, Inc, 
hx i ; Ж ad ul T 9401 Jeronimo Irvine, CA 92718 
you a step beyond. At ALR, we are concerned with your processing (714) 581-6770 FAX: (714) 581-9240 
- E , кн E = м = ғ 5 р к " А А Р ым k й І d x ls = 
needs. Our technical support staff ts available to assist you by one Былар айақ iilis 
simple phone cail. АП ош systems аге backed by а one year war- 1-800-443-4C AN 


гаму. Call today for more information on the new PowerCache 4 and For our UK office: 


У ГИР: Р" ПОР РОЦЕ 0 635-521 844 FAX: 0 635-521 B44 
the name of an authorized reseller nearest you. Fr bu? Sitigepore: 


1-800-444-4A LR (65) 258-1286 FAX: (65) 258-1285 


ALR and Advanced bom Research. ғы. ate ғерпістей demaki PoseerCache а а a fepisteted Vaderurk of Advanced Lagu Rawarch. Inc IBM and PU. FEZ. Mim Channel ate regeacred 
trademarks oi Interracial] Busstéss Machines Corporalion. Entel, ЭЁ and «ЛАБ are epered uaarmarks o nicl Carpongis 
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49 What's New 148 Product Focus: 
The Multiuser Solution 
81 Short Takes by Howard Eglowstein 
and Stanford Diehl 
Studio/1, Electronic Arts’ Multiuser operating systems have 
decolorized version of Studio/8 mainframe-style connectivity, 
DeScribe Word Publisher, | 
ап О$/2 word processor from 165 ALR Revs Up MCA 
Lennane Advanced Products by Bill Catchings | 
SuperGluell, Solutions and Mark L. Van Name 
International 's Macintosh The M icroFlex 7000 15 the 
utility fastest MCA clone 
Ami Professional, Samna А that we've tested to date. 
combines word processing mr. save the aw Enid 
and desktop publishing А x. " ong Live the Low En 
POSTcard, an add-in card COVER STORY by Roger С. Alford 
from Award Software that AST's 8-MHz Bravo/286 has 
monitors vour PC The 486s Are Here! both a small footprint 
; by Paul Lavin and a small price. 
FIRST IMPRESSIONS and Michael E. Nadeau 177 “ays to мы” 
т by Don Crabb 
| ^ 

90 Not Quite As Simple As 1-2-3 pape 9: Sysgen’s removable hard 
by Andrew Reinhardt ИРИ" | disk platter works on both 
Release 3.0 of Lotus 1-2-3 has Britain s Apricot the Mac and the PC. 
many new features and functions, is the first to | ‚ 
but these improvements come 183 Mastering the РСХ Format 


103 Computing at Chaos Manor: 


PRODUCTS IN PERSPECTIVE 


with ã price in performance. 


The World on CD-ROMs 
by Jerrv Pournelle 

Jerry also looks at WORM 
drives and uninterruptible 
power supplies. 


117 The Unix /bin: 


Unix on Personal 
Computers: Why and How 
by David Fiedler 

There are some good 
reasons to install Unix 

on a personal computer. 


123 Down to Business: 


On the Road Again 

by Wayne Rash Jr. 

Who says portables have 
limited capabilities? 


DYTE 


SEPTEMBER 1989 


announce a complete 
80486-based system. 


EXPERT ADVICE 
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127 


131 


143 


REVIEWS 


by Bert Tyler 

PCX Toolkit from Genus 
lets you add PCX features 
to your graphics program. 


Macinations: 

Disaster Recoverv 

bv Don Crabb 

Don's hard disk drive goes 
down, and getting back 

to work takes some doing. 


OS/2 Notebook: 

Talking to OS/2 Developers 
by Mark J. Minasi 

Views on OS/2 trom Dave 
Nanian, Doug Hamilton, 
and Martin Heller. 


Net Works: 

The Mailman Cometh 

by Mark L. Van Name 

and Bill! Catchings 

Like traditional mail, E-mail 
involves the delivery, storage, 
and security of messages. 


4 BYTE * SEPTEMBER 1989 COVER PHOTOGRAPHY PAUL AVIS € 1989 


LAN 


REGIONAL SECTION 


SUPPLEMENT begins after page 80 
189 A HyperCard for the PC HANDS ON 
by Bob Stepno 
Brightbill-Roberts's HyperPAD Under the Hood: 
brings Mac-like programming Laptop Technology Redux 
to DOS. by L. Brett Glass 
Major innovations in small 
197 Arriba: The Painless PIM peripheral devices increase 
by Lamont Wood the laptop's utility. 
Good Software's personal 
information manager is easy 212 Some Assembly Required: 
to use. LAN Standards: Do You Need Them? Stalking the 8-bit Spectrum 
by Jonathan Sehmidi by Tam Thompson 
202 Reviewer's Notebook How to circumvent a prickly 
A compilation of brief reviews The Glue for Internetworkin problem when using the Mac's 
and updates to previously | hh 7 vll мн Sallins p color palettes. 
published evaluations. | OL Mt. 
227 
LAN-Aware DOS Programs - : — 
a | | by Barry Nance DEPARTMENTS 
IN DEPTH — 2 
_ = > 235 Editorial: 
244 Introduction: Building Heterogeneous Networks A Billion Bits of BYTE 
Database Trends VO LS UTER Microbytes 
247 А Brave New World? Letters, Ask BY ТЕ, and Fixes 
ho Fabi Pascal Chaos Manor Mail 
Fundamental changes are Coming Up in BYTE 
now occurring in database NEW Setting the Standards: 
management. Where are |5 Years 
we headed? Print Queue 
| it 
259 Serving Up Data Stop Bi 
by Mark L. Van Name | 
and Bill Catchings БАША БДИ ЬЕР 


Editorial Index by Company 
Alphabetical Index to Advertisers 
394 Index to Advertisers 

by Product Category 

Inquiry Reply Cards: after 396 


Database servers provide 
centralized data management 
while preserving the individual 
user's independence. 


FEATURES 


296 А Bus Tour 
by George White 
EISA, ISA, MCA, 
NuBus...here's what you need 
to know about what bus your 
next machine will use and why. 


267 Sharing the Wealth 
by Ralph Davis 
Give your applications 
a global reach with 
a distributed DBMS. 


PROGRAM LISTINGS 
From BIX: See 312 

From BY TEnet: 

call (617) 861-9764 

| On disk or in print: 

277 А Family of Models See card after 80 
by Joseph Dawson Д 

Are the days of the relational 
database numbered? 


305 Graphics Formats 
Бу Gerald L. Graef 
A universal image format 
18 much needed, but wil! 
it ever come about? BYTE (SSM 0350-5290) ік publie тийүү with ап ima vue in 
Tener Er MiG НІП. ie PoamaRer: Semi address changes. LSS 
Form 1474, and бота gel ant qe ИТТЕ Sobscriptems, Р O Наз 551 
Highs М1 MSM Бесон іа. prege pard af Ретката. М 
(FSR, aed additonal mailing olary Pinotage pawi a1 Winnipeg. Manca 
by Greg Comeau Repgnatatson durrber9/1*| Primed jn the United States of Arner 
More than just a collection лче De Та арр a шн. Cg tg Ту ӨШ 
| айын are Det гиа гт hose o BYTE 
of commands, the Unix shell Copyright O 1989 by Мебғам-НІ. Ик All rights reserved. Trademark 
is often used to гереп in he nated Save Риветт ағы! Trademark Office 


" А а hr rin рғы кшй ғы peoblemi hold be hires set hr 
build applications. 


291 The Data File 
A guide to personal computer 


database systems. The Unix Shell 


ta 
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un 


НҮТЕ Single Seres. FO Ши 53), Hugh n. МІ 
меп 
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Microsoft professio 


® 
VET ALC. 
In an industry that evolves practically over- 
night, it's tough to stay ahead of the crowd. 
You need tools that not only give you an 
edge day-to-day, but open up endless possibilities. 
‘Tools that can only come from Microsoft. 
) Combine Microsoft® C and Macro Assem- 
mm, bler and you've got enough power to create pro- 
` grams for MS- DOS: ‚ Windows and OS/2 systems. 
What's more, you can do it all in record time 
because our renowned CodeView^ Debugger, 
Linker, Microsoft Editor, and MAKE utility work 
ingeniously and seamlessly 
n. together. 
J In other words, you've 
^ got the leverage of the most 
inventive and comprehensive 
tools around. | 
When you develop un- | 
der OS/2 systems, you've got 
options noone elsecantouch. , س‎ ее; 


Like multi-tasking. And blast- f 
ing through the 640K barrier [ee 

In addition, Microsoft | 
C and Macro Assembler can 
accommodate more third 
party add-ons than any other 

professional languages. 

Maybe that's why the 
most popular applications on the market today 
| were developed through the unique power of our 
C and Assembler: Lotus" 1-2-37 WordPerfect’ 5.0. 
Microsoft Excel. And Aldus" PageMaker" 

50 drop by your nearest Microsoft dealer 
soon. And start turning out the most airtight, fine- 
tuned code ever to touch a disk. 

After all, you've got the leverage. 


Making it all make sense: 


ТЕГІ ybi & call (000 426-9400. [n Canada, call ê 15157 3-75 ER. Onde North Zumenca: сай (aX 
БЕЗІ C Copy 19859 Micros Corporat Ad nights reserved beer yi gi алата rie 
lano arr ninskerner ТТА ИТК. and Madea i at rubr чы? ca trademark of Macresott Онга. 
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SETTING THE STANDARDS 


1 


BYTE enters 

its fifteenth year 
of publication— 
and you re 

the reason why 


he following note was printed at 
the bottom of the first table of 
contents in the first issue of 
BY TE, hack in September 
1975: "From inception to press in seven 
weeks—surely a magazine creation 
record. Guinness please take notice.” 

Of course, what really mattered 
wasn't BYTE's speedy birth, but the 
rocket-like start of the microcomputer 
industry itself and the rapid emergence of 
a group of technically advanced, sophis- 
ticated microcomputer users. These peo- 
ple got the personal computer industry 
started, and the same sort of people drive 
the industry today. But you know that: 
You're part of that group. 

You, along with millions of other ad- 
vanced microcomputer users, have also 
shaped and driven BYTE for the last 15 
years and have made it possible for 
BYTE to reach this computer publishing 
milestone. It's а happy anniversary for 
us, and we want to make it rewarding for 
you, 100, | 

You'll see the fifteenth anniversary 
logo (above) on at least one specially 
commissioned article in each of the next 
12 issues. These articles will offer valu- 
able commentary on how the microcom- 
puter industry has gotten where it is, 
what the major issues are today, and 
what's in store for the future. One exam- 
ple: Because this year is also the twenty- 
fifth anniversary of BASIC and the fif- 
teenth anniversary of the original 
Microsoft BASIC written by Bill Gates, 
we ve commissioned Bill to write an ar- 
ticle on the state of BASIC today. 
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EDITORIAL Ш Fred Langa 


A BILLION BITS 


OF BYTE 


Readers Then and Now 

Anniversaries are also a time to take 
stock. Over the years, the magazine has 
changed іп some dramatic ways, evolv- 
ing along with reader interests and with 
the changes іп the industry. For exam- 
ple, "Photographic Notes on Wire Wrap- 
ping" was popular when it ran in 1976, 
but it would be prettv silly today. 

Other things haven't changed at all. 
For example, like the original BYTE 
readers, today's readers are among the 
most knowledgeable, demanding, and 
eclectically minded microcomputer 
users there are. Like the readers 15 years 
ago, they still insist on making their own 
decisions. They demand objective, au- 
thoritative, and unbiased information on 
the entire spectrum of today's products 
and technologies— not just on one brand, 
or one architecture, or one operating sys- 
tem. That's why BYTE has been a plat- 
form-independent magazine since its 
Inception. 

BYTE readers won't accept superfi- 
cial reporting. That's why we devote 25 
to 50 pages a month to the In Depth sec- 
tion in order to provide you with enor- 
mous detail on an important topic. That's 
also why we rewrote our benchmarks 
trom the ground up to make them the 
most complete and comprehensive avail- 
able. 

BYTE readers demand definitive 
product information. BYTE invented the 
microcomputer review and the head-to- 
head comparative review (one of each ap- 
peared in the very first issue of BYTE). 
Our benchmarks can be traced back to 
BYTE's third issue. And a de facto 
microcomputer Jab—the industry s 
first—followed soon thereafter. Today, 
with upgrades to the LAN Lab and an ex- 
pansion of the review staff, our product 
coverage 15 second to none. 

Our readers insist on timely coverage 
of important new product announce- 
ments. That's why BYTE was first with 
coverage of the IBM PC and the Mac— 
long before there were any PC or Mac 


magazines. And that's why, just in this 
last year, we've been the first magazine 
to bring you news of the NeXT cube, the 
Мас SE/30, the first 33-MHz 8038565, 
Sun's PC-priced workstations, and this 
month's cover machine—the world's 
first 80486-based microcomputer. 

Our readers are hungry for intorma- 
поп on new technologies. That's why we 
track important developments from 
womb to tomb, through their complete 
life cycle, Breaking technology news ap- 
pears in BYTEweek, on BIX, and in the 
Microbytes section of each issue. The 
What's New, Short Takes, and First Im- 
pression sections follow technologies às 
they emerge from R&D departments and 
come to market. Meaty R&D intorma- 
tion also appears in feature articles and 
in the In Depth section. 

BYTE readers want to “push the enve- 
lope" and extend the usefulness of their 
computers into new, innovative, and 
practical areas. BYTE brought you that 
kind of coverage as far back as [979, 
when we published "А Small Business 
Accounting System," the first solution- 
oriented microcomputing article. 

BYTE readers demand information on 
the entire world of microcomputing, not 
just what happens in one place. That's 
why BYTE covers important microcom- 
puter developments in the Far East, Eu- 
rope, and North America. 


Fifteen Years and Counting 
With this issue, BYTE enters its fifteenth 
year of publication—the only general- 
circulation computer magazine ever 10 
reach this milestone. The text alone of all 
those BYTES adds up to some 130 mega- 
bytes—well over a billion bits. We're 
deeply honored that you've chosen to 
read BYTE, and we pledge to continue to 
do our best to тесі your high stan- 

dards—for the next billion bits, as well. 

Guinness, please take notice. 
—Fred Langa 
Editor in Chief 
(BIX name "flanga") 
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At last, an assistant that 
follows your directions 


тш aN NT 
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Why pay more for a 100% 
100% autorouting. autorouter? 

The autorouter for HiWIRE-Plus | Compare the features апа 
rips-up, reroutes, and with appro- performance to packages costing 


priate design rules, racks up five times more. HiWIRE-Plus and 

Wouldn't it be great to 100% completion. the Autorouter for HiWIRE-Plus 
delegate your routing? " Forget gridded routers. This sell for $895 each. Both have a 

You can! We know your time is autorouter places vias and traces Wed babe Toy шем Ж 
valuable. That's why Wintek anywhere your design rules РАБ, guarantee. It un med, 
pllineered comprehensive and allow. With 1-mil resolution. toll- ps no-charge technical 
affordable CAD packages for ІВМ “Vary trace width and spacing for FPP" | 
personal computers. HiWIRE-Plus individual networks. Route 1,2, Геі HIWIRE convince you that it 
continued that tradition, integrat- З, or more tracks between IC Makes a great assistant. Call us 
ing schematic-capture features and connector pins. toll-free at (800) 742-6809 today 
and printed-circuit-artwork Set up boards from 1 to 250 vi put асра ағы the 
capabilities into one versatile layers, up to 60” х 60”. utorouter for Hi -Plus to 

ackaae. "NA work for you tomorrow. 
PONE 1 Specify shape, size, and type А 


New autorouter. of vias, layer-by-layer: through- a lr | | 
| es ас a с. А ө 
The Autorouter for HiWIRE-Plus Boel tie e ca rh "x We ы и 
is powerful enough to handle the р р | | __ | 


жЕ: Масс | etworks. 
most demanding design problems, 1% : Wintek Corporation 
yet simple enough for a casual “Use fewer vias and layers than 1 ahs IN enel 
user. Just turn it loose on your comparably priced autorouters. Lafayette, IN 47904-2993 
design. It's hassle free because For use on your ІВМ PC, XT, Fax: (317) 448-4823 
it works long hours, without super- AT, PS/2, or compatible with Phone: (317) 742-8428 or 


vision or errors. 640K RAM. (800) 742-6809 


Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450 
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P 0 has consistently led the 


pack of competitors in this highly com- 
petitive field. We have the most aggres- 
| | Sive pricing in the industry, the most 
a 2 aggressive support policies, and lead 
the pack in quality. So shop around, 
then call Gateway 2000 to discover just 
how far ahead of the competition we 
really are. 
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22 омы VGA 


"M 18 z 2 50 
vegs RAM 7 
1 2 Meg 572" Drive 
1.44 Meg 3.5" Drive 
40 Meg 28ms Drive 
I6 BM VGA Board 


1.44 Meg 3.5" Drive 

40 Meg 28ms Drive 

` 16 Bit VGA Board 

` 14" VGA COLOR Monitor 
` 1 Parallel/2 Serial Ports 
101 Key. Keyboard 

MS DOS 3.3 or 4.01 


$2295.00 


101 Key Keyboard 
MS DOS 3.3 or 4.01 


$2395.00 


OUT-STANDI 


14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 


The,Products 

Your*Gafeway 2000 computer system 
will arrive thoroughly tested and ready 
to run. All of our top quality systems 
come standard with our own Crystal- 
scan 860 monitor and a 16 bit VGA card 
that is expandable to 512K. We have a 
variety of options available to suit any- 
one's needs. So call Gateway 2000, 
and we'll custom configure a system 


" 
20 Mhz 286 VGA 
80286-20 Processor 

2 Megs HAM 

1.2 Meg 5'" Drive 

1.44 Meg 3.5" Drive 

40 Meg 28ms Drive 

16 Bit VGA Board 

14" VGA COLOR Monitor 

1 Parallel/2 Serial Ports 

101 Key Keyboard 

MS DOS 3.3 or 4.01 


$2495.00 
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DisTINCTION 


Dué to the Volatility in the DRAM Market all prices subject to change. 


IN THEIR FIELD 


= - >. 


KS mputer sys- 
/ жа wafranty and 

Y money back guarantee. If a 
5 arise, you will promptly 
1 S0 oh ion over the phone or via 


5 ка ys о ; Fy pres at our expense. In ad- | - А 
| ition to this, we offer lifetime toll-free , = ү % Г 
| support, oh after the warranty ex- AN (t 
pires. So call Gateway 2000 for the best ПИЕ \\\\\ p 


overall value on the market today. 


- ы 
ж “= > L 
-ou «“ 
20 Mhz 386 VGA 33 Mhz 386 VGA 
1 Meg RAM | 
1.2 Meg 514" Drive 1.2 Meg 5 5" Drive { Mage Ra 
1.44 Meg 3.5” Drive 1.44 Meg 3.5” Drive \ 1.2 Meg 57/4” Drive 
80 Meg 28ms Drive 150 Meg 16.5 ms ESDI Drive 1.44 Meg 3.5" Drive 
16 Bit VGA Board . 16 Bit VGA Board 150 Meg 16.5 ms ESDI Drive 
14” VGA COLOR Monitor 14 СА CO LOR Monitor 16 Bit VGA Board 
1 Parallel/2 Serial Ports 1f | 14" VGA COLOR Monitor 


101 | Key Key | 


101 Key Keyboard 


1 Parallel 2 ا‎ Ports 


MS DOS 3.3 or 4. ым. MS DOS 3.3 or 4.01 | 
Ж 32100" o4 Moe $500) sd D $500) $5995. on -— 
| 4 
| | | | 
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Gateway 2000 MA AGE 

«€. [GATEWAY 

"РО. Box 2000 15777 


` Sgt. Bluff, ІА 51054 , 
800-779-2000 
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"Bor land's 


Debugger outshines Microsoft's Codeview.” PC Week May 15 1989 


[ts two winners in one. 


Turbo С; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft" placed second. 

Turbo Debugger; also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week's 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland's Turbo € 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


Call (800) 345-2888* and we'll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 

Turbo C 2.0 and 
Turbo 
Assembler’ & 
Debugger. 


BORLAND 
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Getting a network off the ground is easy 
with АТХ? Вес ause AIX, IBM's enriched version 
of the UNIX" operating system, brings a whole 
new standard of pe rformanc е, documentation 
and security to the open systems environinent. 

[n fact, AIX has improved 


Your plans to connect upon other UNIX systems 


in so many ways, the Open 


up all your systems Software Foundation 


recently chose 
will fly a lot easier with АГА, хх 
operating system. 
AIX gives you a very high degree of 
flexibility. AIX lets you create a transparent net- 
work between platforms from a broad range of 
vendors—lrom SUN" to DEC" to AT&T” and НР” 
It also lets you link up a broad range of IBM 
systems— [rom the Р5/9 to the RT.” all the way 
up to the System/370* 

All for one, and one for all. AIX can inte- 
grate a network so effectively, you'd swear it was a 
single system. 

Distributed Services on the RT lets 
everyone in the network share files, programs 
and devices. And to optimize your PS/2 and 
System/370 investment, AIA ѕ Transparent 
Computing Facility lets you shift power from 
one processor to another. as the need arises. 

And since AIX allows you to merge DOS 

and UNIX functions, you protect your soft- 
ware investment, too. 

AIX s ease of use also sets a new 
standard. AÎX is well documented. easy to 
learn and provides connectivity through 

multiple communications protocols. 

50 if you want to raise the quality of your 
networking. connect with your IBM marketing 
representative or IBM Business Partner today 
about AIX. The one system that connects the 
flexihility of open standards with all the classic 
strengths of IBM. 

For more information, call 1 800 IBM-2468. 
ext. 148. AIX from IBM. Making your business 
together. 
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Vermont 


Creative License. 


I: you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un- 
restricted creative license. 


The Human Interface Of 
Your Dreams 


Vermont Views offers an unparal- 
leled set of interface building blocks that 
you can combime in unlimited ways: 

Ш Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

B Data entry forms can be bigger 
than their display windows, have scroll- 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

M A mini word processor сап be at- 
tached to a field window in a form or 


800-848-1248, 802-848-7731 


used as a pop-up note taker. 
You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver- 
mont Views use a unique system of ac- 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 


One For АП 


Vermont Views is available for DOS, 
O5/2, UNIX, XENIX, and VMS. Main- 
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation- 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 


Novice Or Expert 


Despite its depth and flexibility, Ver- 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 


contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor- 
ton Guides™ Engine and our own com- 
prehensive Pop-Up Reference". You'll 
have immediate, on-line access to func- 
tion names, reference pages, structures 
and tables. 


No-Time-Limit Guarantee 


We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 


To Order Today 
Call 1-800-848-1248 
Call to order Vermont Views today. 
And we'l! send your "'creative license” 
right away. 
Prices: DOS $395; with Source $790. 
UNIX, XENIA, YMS, О5/2 please call. 


Vermont 
Creative 
Software 


Pinnacle Meadows, Richford, VT 05476 


Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 


MICROBYTES 


Staff-writien highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTEweek reports 


Mac-Like Interface Brings Another Look to Unix 


U nix users who don't like the new 

| user interfaces from the Open 
Software Foundation (OSF/Motif) or 
AT&T-backed Unix International 
(Open Look) will have another choice. 
A small company called Visix 
Software (Arlington, VA) is develop- 
ing a graphical user environment for 
Unix systems that’s similar to the 
Macintosh Finder. Looking Glass, 
which will run on any Unix machines 
that support the X Window System, 
will provide graphical means for 
managing directories and files, as well 
as desktop icon panels, an application 


launcher, environment control utilities, 


an on-line help system, and other 
typical end-user control functions. 
Looking Glass’s big selling point 
will be the way it performs and its 
efficient use of memory, said Visix 
chairman and CEO Jay Wettlauter. 
The Looking Glass interface uses 
only about 800K bytes of memory, a 
small amount in the Unix world. A 
comparable interface based on the 
Motif interface would use at least twice 
the memory, Wettlaufer said. He 
claimed the low memory requirements 
will make Looking Glass attractive for 
X Window terminals, which do not 
support paged memory and therefore 
must use memory more efficiently. 


While Motif and Open Look 
provide specifications and toolkits for 
developing a consistent user interface, 
Looking Glass already 15 a complete, 
ready-to-use, end-user interface. So 
far, no one has released interfaces or 
applications that conform to Motif or 
Open Look, although Sun was 
expected to offer an end-user interface 
for Open Look this summer. 

Applications developers won't 
have to modify their programs to run 
under Looking Glass as long as they 
conform to the X Window standard 
and use X Window primitives for the 
screen imaging model, Wettlaufer 
said. Visix will also offer a version that 
supports Adobe's Display PostScript. 

Visix demonstrated an alpha 
version of Looking Glass, running on 
a DECstation 3100, at the recent 
Xhibition conference in San Jose, 
California. A beta version was 
scheduled to start shipping to test sites 
in July, with final software scheduled 
for late this month. Looking Glass will 
sell for $595. If Looking Glass indeed 
runs on all X Window-based systems 
and requires no modifications to the 
host's applications, it could be à way to 
get a slick, graphical user interface 
without waiting for applications tooled 
to run under Motif or Open Look. 


First Wave of 4-megabit Memory Chips Arriving, 
But at What Cost to Users? 


T" he first wave of denser dynamic 
memory chips is here. IBM, 

proving that it pays to make your own 
chips, announced in late July a 
memory upgrade for PS/2 Model 70s 
and 805 that uses the new 4-megabit 
DRAMs. Most other major chip 
makers are either offering samples of 
their 4-megabit DRAMs or gearing up 
for full-tilt production. Hitachi 
America says it already has the 4- 
megabit chips in volume. Toshiba, 
which fabricated its first 4-megabit 
memories last November, expects to 
be making them at the rate of 1 million 
per month by next March. IBM has 
three facilities in various stages of 4- 


megabit DRAM production. Fujitsu, 
Motorola, NEC, Mitsubishi, Oki 
Electric, Sanyo, Sharp, and U.S. 
Memories, the new co-op/company 
formed to produce memory chips in 
the U.S., all expect to be cranking out 
the denser memories within the next 
year ог о. 

Bigger and faster memory chips 
are coming, but it’s not yet clear what 
price patterns the new DRAMs will 
follow in the next year. Except for 
IBM with its new memory upgrade— 
$1795 for the 2-megabyte card, $3495 
for the 4-megabyte card—none of the 
companies are yet talking specific 

continued 
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NANOBYTES 


After months of rumors to the 
contrary, the U.S. Department of 


Transportation announced officially 


that it will not impose a ban that 


would keep passengers from taking 
laptop computers and other elec- 
tronic equipment aboard commer- 


cial aircraft. Although DOT 
officials have considered such a 
ban, a spokesperson for the 


department said that there would be 


no significant changes regarding 
the use or transport of electronic 


equipment on domestic flights. The 


Federal Aviation Administration, 


however, is directing much tighter 


screening of such equipment on 
overseas flights by U.S. airlines, 


particularly in the Middle East and 
Europe, an FAA spokesperson told 
Microbytes. The screening will be 
the tightest on flights coming into 
the U.S. Earlier this year, an FAA 


official said a ban on laptops and 


other devices “is an option we must 


consider." Traveling computer 


users were in general aghast at the 


very idea. 


Toshiba Computer Systems 


(Irvine, СА) cut prices on nine of 


its laptop computers. The cuts 


ranged from $200 on the low-end 
models to more than $2000 on the 


upper-edge 80386-based models. 
| The TI200H, for example, has 


dropped from $3499 to $2799; the 


. T3200 went down from $9499 to 


$7699. The company also lowered 

the price of its 2-megabyte memory 
module for the T5200 series, from 
$1399 to $999. Toshiba claims that 
it has 22 percent of the U.S. market 


for portable computers. 


Top three lessons Lotus CEO Jim 


Manzi said he learned during the 
saga of 1-2-3 release 3.0: One: 


"Don't announce new products pre- 
maturely" Two: "Keep customers 


informed" if you don't announce 
products publicly. Three: ‘It’s a 


whole new world out there from a 


[software] development stand- 


point." 
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Future display: Sharp Microelec- 


tronics (Mahwah, NJ) has devel- 
oped a new film supertwist (FST) 


display that incorporates an 


organic retardation film and a 
single layer of supertwisted liquid 
crystal into a thinner, lighter 
display than is possible with con- 


ventional double supertwist 
approaches, the company says. The 


FST technology is also better at 


transmitting light, Sharp says, and 


can be used in reflective or trans- 
missive LCD panels. “We expect 


our new film-compensated 


supertwist technology to become 


the standard display on equipment 


whose space requirements are 
extremely limited,” said Steve 


Sedaker, display products market- 
ing manager for Sharp. 


Digital Research (Monterey, CA) 


reports that it has licensed 2 
million copies of its DR DOS 


operating system. DR DOS can run 
all MS-DOS applications but offers 


extensions such as hard disk 
partitions of up to 512 megabytes, 
password protection for ail files 
and subdirectories, and a help 
system built behind each utility. 
DR DOS, which DRI sells to 
computer manufacturers, can be 
squeezed into and executed from 


ROM. The latest computer makers 


to adopt the ROMable operating 
system are both from Taipei, 


Tarwan: Autocomputer, Ltd. for its 
VIP series, and Sun Moon Star Co. 
tor its SMS line. 


The Computer and Business 


Equipment Manufacturers Asso- 


ciation (Washington, DC) wants 
the federal government to thwart 


computer viruses. In a letter to the 
Senate Subcommittee on Technol- 


ogy and the Law, CBEMA said 
Congress should aim antivirus 
statutes at the "criminal behavior" 
itself rather than at the equipment 
or techniques used to perpetrate а 
virus; train law enforcement 
officials in the ways of computer 
crime; establish a partnership with 
| companies in the computer 
industry to develop safeguards; 
and, above all, make research into 
| viruses a top priority, with the 


Technology leading the offensive. 


National Institute of Standards and 
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prices. Toshiba says 4-megabit 
DRAMs will achieve "price-per-bit 
parity" with I-megabit chips sometime 
in mid-1990, What Toshiba means by 
parity is that 4-megabit parts will cost 
"between five and six times the 1- 
megabit DRAM price.” (Аз a point of 
reference, I-megabit chips now cost 
less than three times what 256K-bit 
chips do on the retail market.) Toshiba 
bases its projection on its experience 
with l-megabit DRAM chips. 

In dollars, many current guesstima- 
tors say that the 4-megabit chips will 
cost about $100 each in big volumes. 
Some observers are forecasting that 
the prices will then drop until the mem- 
ory/price curve is more in line with 
the current situation. At today's prices, 
$100 per chip will make the 4-megabit 
DRAMs considerably more expensive 
than l-megabit DRAMs (which are 
currently selling for about $17 each), 
even when you consider that it takes 
four of the less roomy chips to make 


up one of the 4-megabit devices. If 
such prices sustain, 1t would also mean 
that memory costs would add at least 
$1000 to the price of a 4-megabyte 
80386-based microcomputer to run 
OS/2 or Unix. If you want a machine 
equipped with 8 megabytes of RAM, 
which is sort of what Microsoft had in 
mind when it first started sketching 
out OS/2 (in the days when memory 
was cheaper), you might have to pay 
$3000 or more for the memory. 
Although the 4-megabit chips will 
eventuallv be fairly common, there is 
still a great deal of life left in I-megabit 
chips, which continue to drop in price 
and rise in speed. The technology of 
l-megabit chips got a boost this 
summer, when IBM reported that it 
has produced what could be the fastest 
DRAM to ever come off an assembly 
line. IBM said that the new chip has an 
access ume of only 22 nanoseconds, 
meaning that it can fetch a bit of infor- 
mation in 22 billionths of a second. 


OOP Tools Designed to Make Interface Building 
Like Writing a Letter with a Word Processor 


elta Logic (Monterey, CA) has 

designed a set of new object- 
oriented development tools that could 
someday show up in the ROM of 
hand-held computers. The Entry way 
development software will provide 
tools for creating user interfaces 
compatible with IBM's Systems 
Application Architecture (SAA). Delta 
Logic, started by former programmers 
at Digital Research, is a division of 
Poget Computer, which is supposed to 
start shipping its new hand-held 
microcomputer this year. 

The basic concept behind Entry- 
way Is to "move the application 
development process more toward the 
process of building a letter in a word 
processor,’ according to John Hiles, 
the founder of Delta Logic and now a 
vice president at Poget. Entry way 
operates very much like a word 
processor, except that it has a set of 
tools for defining on the screen user- 
interface objects, such as buttons, 
forms, and menus. With Entryway, you 
can construct the text of the applica- 
tion and the objects in the same way 
that you would write a plain text docu- 
ment. Text can become “live” by 
attaching an object to a word or 
phrase, so that when the user clicks on 
the expression, some action 1s per- 
formed (e.g., opening a database or 


presenting a data entry field). 

The Entryway system 1s designed 
for integrating microcomputers into 
larger office applications without 
requiring a professional programmer. 
Basically, if you can write macros in 
WordPerfect or Lotus 1-2-3, you сап 
probably learn Entryway quite easily. 
It provides an intuitive way to build 
interfaces and "front ends" for less 
technical users. 

The core of the Entryway system is 
a script language of more than 200 
statements that are similar to the syntax 
of the macro language of WordPer- 
fect 5.0. In addition to the script 
language, Entryway has 12 built-in 
objects, including a calendar and a 
timer, a table and index system, a script 
recorder, and tools for generating 
forms and menus. Entryway also 
supports the concept of hypertext, 
allowing words on the screen to be 
associated with other text documents 
(e.g., a programmer could develop 


context-sensitive help screens 


wherein the user clicks on the key- 
word, which then opens the appropri- 
ate help screen). The system also 
comes with a set of debugging tools 
and facilities for connecting to 
network drivers so that Entry way 
interfaces can be used with distributed 
continued 


The fastest way to see what you think. 


Introducing the MultiSyne Graphics Engine" Board. Now when an idea pops into your head it 


won't take long to pop up on screen. Because NEC's MultiSync Graphics Engine Board is the first 
graphics board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For 
instance, in Windows 386, you'll see up to three times more information as much as four times faster. And with our graphies 
board, Presentation Manager applications run up to five times faster. What's more, the MultiSyne Graphics Engine Board is 
compatible with УСА, Super ҰСА (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So whether you're a 
power user, professional designer or publisher, you ean see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 
MultiSyne Graphies Engine Board. When you've got tons of thoughts racing through your mind, it's the fastest route from 


head to screen. 
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CSR 286/20 SL. 


After years of f 


Introducing the 
best built, best backed 
286- and 386-based systems. 


Since 1983, CSR has been a leading microcomputer maintenance provider. 
We repair all major brands - IBM! Compaq! and the best-known 
peripherals - for the largest dealer networks and third-party service 
companies nationwide. 5o when we decided to build our own 286- and 
3B6-based systems we knew how to make them even better. 


With CSR, you can put your confidence in a company that has it all - the 
service, support, performance and IBM compatibility you expect - but at 
prices that will surprise you. 


The industry’s best À YEAR warranty. 


For the first full vear we provide complete on-site service on all parts and 
labor. During the second year we'll repair or replace any parts that fail. 
This revolutionary warranty demonstrates the high degree of confidence 
we have in the quality and reliability of our computers. 


Plus, when vou call our toll-free Technical Support Hotline vou'll be 
connected to a highly-skilled Customer Engineer (CE). Your CE will 
either fix the problem over the phone or dispatch a Service Engineer 
to your site - within 24 hours of your call ~ for prompt, professional 
problem resolution. 


And what's best about this CSR-exclusive is that everythiug is included 
in the price of vour computer! 


High performance, not a high price. 

CSR delivers high performance in every machine we make. Our 286/20 
uses an Intel! based 80286 chip that runs at a blazing 20 MHz and 
outperforms most 386-based machines. 


we built 


And unlike some of our competitors, we don't imbed the VGA or disk 
controllers on the mother board - that can just lock you out of future 
innovations. Instead, we provide a high-speed VGA controller which 
supports all YGA modes. And a totally IBM-compatible disk controller 
which features the latest in track-buffer technology to boost drive 
performance by au amazing 40% to 30%. 


Compatible with reality. 


You've invested a lot in software. That's reality. So we designed our machines 
to be 100% compatible with all your MS-DOS® and 0$/2® software. 


And we know you have software on both 3 1/2" and 5 1/4" media. 
That's why аЛ CSR computers have both size drives - even the low profile. 
small footprint 286/20 SL. It's a convenience we've added without adding 
to the price. 


Plus you'll find our high resolution high contrast VGA monitors and 
“clickable” keyboard to be consistent with your definition of how a 
computer should look and feel. 


Compatible with your budget. 

You may have computing needs that are incompatible with what offer 
computer companies would like you to spend. Tell us the details of your 
needs. Then tell us your budget. And we'll build vou a system that's 
compatible with both. 


So if vou want a better built, better backed computer system, compare 
warranties, Compare specifications. Then pick up the phone and call 
us at 800-366-1277. We'll deliver what vou need at prices that will 
surprise vou. 

Full leasing options available. Rates begin as low as $60/mo. 

We accept MasterCard, VISA and certified checks. 


Тһе brands оғ риа? names menüoned ate irilemarks or MENT irademarks of ther respective 
holders M5 145 and (he! are merd trademarks of Microsoft Corporation 
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CSR 286/14 

CSR 286/14 SL 

* AO 286 ілш based microprocessor running a1 
14 MHz. 

* | MB RAM expandable to [б MB (8 MB on the 
system Беан). * 

* Page mode interleave memory architecture 

* High speed VGA controller. 

* Dual Diskette/Hard Disk Controller 

= 5256” L2 MBor 1 5" L44 МИ docket drive 

* Enhanced 101 tactile "click" keyboard with 
copy holder and dust cover 

* Socket for Intel 0287 or Weitek math 
coprocessnr. 


* | parallel, 1 serial port amd a Microsoft 
compatible bus mouse port, 


+ K indusiry standard expansion slots. "" 
* Power reset switch 

a Security keylock. 

9 AMI bios. 

* Кезі üme clock with battery backup 

в МУКУ and MS-05/7? compatible. 


Popular Options 

1 MB to 16 MB of high speed memory. 
ЇН? math coprocessor 

Slim line case with one 5.25" and two 3.5" 
drive hays accessable 
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CSR 286/20 SL 
CSR 286/20 


a =< based rácrmprocessor running a 
20 МН 

* | MB RAM expandable t 16 MB (8 MB on the 
system board). " 

* Page mode interleave memory architecture 

* High speed YGA controller. 

e Track buffered high speed dual diskettehand 
disk controller. 

e 5.25" 12 MB or 3.5" 1.44 MB diskette drive 

а Enhanced 101 tactile "click" kevboard with 
copy bolder and dust соет, 

* Socket for intel 80287 or Weitek math 
CODPOCESSUF. 

* | parallel, 1 serial port and з Microsoft 
compatible hus mouse port. 

* 8 industry standard expansion slots. "* 

© 5 speed selectable В МНЕ, 16 MHz or 20 MIL: 
speed 

* Power reset switch. 

в Security Кетик. 

* AMI bis. 

* Real time clock with hattery backup 

* МГИ and MSU compatible 

Popular Options 

3 МН to 16 MB of high speed memory. 

20 MHz math coprocessor. 

Stim line case with one 5.25" and two 15" 

drive bays accessible. 
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CSR 386/20 


* tote BOHM Microprocessor running al 
20 MEL. 

* | MB БАМ expandable to 16 MB on the 
system board. 

a Page mode interleave memory architecture 

e Socket for 20 МН? Intel or Wettek math 
Copracessor 

£525" L2 MBor 3.57 144 MB diskette drive 

а Track buffered high speed diskette/hard disk 
controller. 

* Enhanced 101 tactile "click" keyboard with 
copy holder and dust cover. 

e High speed 16 bit YGA controller. 

= | parallel, | serial port and a Microsoft 
compatible bus mouse port 

a 200 walt power supply, 

* B indestry standard expansion slots 

* Power reset switch: 

a Security keylock, 

* AMI hins. 

* Kral time clack with battery backup, 

* MS-DOS and M&-OS/2 compatible 


Popular Options 

2 МЕ to 16 MB expansion memory рініп» 
25 MMz Intel coprocessor chip 

{петта of exter tape backup. 
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CSR 386/25c 


* Intel 80486 Microprocessor running al 
25 MHz. 

= | MB RAM expandable to 16 МЕ on the 
system board 

а Advanced Austek Cache memory controller 
with 42K of high speed static RAM Cache. 

+ Page mode interleave memory жеге 

* Socket for 25 Miz Intel or Weitek math 
coprocessor 

a 525" L2 HB ar 3.5" 144 MB diskette drive 

* Track buffered high speed diskette Tur] disk 
controller 

* Enhanced 10] tactile "click" keyboard with 
copy holder and dust cover 

* High speed 16 Iit VGA controller 

* | parallel, ] serial port and a Microsaft 
compsatihle bus mouse part. 

а 200 wall power supply. 

* B industry standard expansion slots. 

и Power reset switch. 

* Security kevlock 

* Award bics 

a Real time clock with hattery backup 

= MS-DOS and MS-OS/2 compatible. 


Popular Options 

2 MB to 1б MB expansin memory options 
25 MHz Iniel coprocessor chip 

imema or метті! гаре backup 


| Mah alor 
| Hand Dok Drs | ТМА EAM ам RAN | маның IMB RAM 
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Intel's Programmable Memory — 

Operation (Folsom, CA) has devel- 

oped a 4-megabit EPROM, incor- 

porating 4 million memory cells in 

a chip measuring just three-eighths 
| of an inch on each side. Since de- 
veloping the first EPROM in 1971, 
Intel has increased density of the 
chips by 2000 times, a company 
official said. 


Rochester Institute of Technol- 

ogy (Rochester, NY) has estab- 
lished a center for the study of 
electronic visual design, geared 
toward graphics and industrial 
designers who use digital systems 

to do such things as animation, de- | 
veloping videodisks and interactive 
media, and other areas of endeavor. 


The newest still-video camera 
from Sony (Park Ridge, NJ) uses 
two charge-coupled devices to 
handle information about an 
image's appearance. Sony says the 
new ProMavica MVC-5000 is the 
first camera of its kind to have one 
chip for chrominance data (color 

` hues and levels of color saturation) 
and another one for luminance 
(related to contrast and definition). 
Images scanned by the electronic 
camera are saved in analog form on 
2-inch floppy disks. Before you can 
| manipulate the images digitally, 
you have to send them to a special 

| Sony workstation. Prices for the 
ProMavica start at $6495, which 
doesn't include a lens. 
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Tiara Computer Systems (Moun- 
tain View, СА) says its new LAN 
analyzer and diagnostics package, 

| currently called "Network Inspec- 
tor," will provide “60 percent of the 
functionality of the Sniffer [from 
Network General] for a fraction of 
the cost." The Network Inspector is 
expected to be available soon for 
around $1000. It will have sophisti- 
cated functions such as cable break 
| detection, single- and multinode 

| addressing tests, and dynamic 

| performance measurement (such as 
network loading measurement) 
with graphics. More unusual 

| features include jabbering node 
detection and a software implemen- 
tation of a time domain reflectome- 
ter, used to locate cable breaks, a 

| Tiara official said. 

SSS se 
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applications on a network. 

The Entryway software costs $795 
for a full development system and 
$250 for a run-time version that you 
supply with a completed end-user 
application. 

et plans to provide Entryway in 
ROM on its hand-held computers, with 
the intention of building interfaces 


between Poget portables and home- 
office networks or database servers, 
Hiles said. Part of the company’s 
strategy 1s to build software tools into 
the ROM of its portable computers, 
which could thus increase the per- 
formance and decrease the storage 
requirements of these small computing 
machines. 


Can COBOL Be the Catalyst for OS/2? 


ould COBOL help make OS/2 a 

big hit? That might sound a bit 
unlikely, hut remember that there are 
probably more applications written in 
COBOL than in any other language. 
And now MicroFocus, an English 
company that carved its niche with a 
mainframe-compatible COBOL that 
runs on microcomputers under MS- 
DOS or OS/2, has designed a version 
of its COBOL/2 compiler that will 
include extensions for developing 
Presentation Manager (PM) applica- 
tions in COBOL, those applications 
will comply with IBM's Systems Appli- 
cation Architecture, The PM exten- 
sions will let COBOL programmers 
embed the commands necessary to call 
the OS/2 Resource Compiler routines 
from the Presentation Manager 
Toolkit (e.g.. routines for defining 
icons, and maximizing and minimiz- 
ing windows). 

With its PM extensions, MicroFo- 
cus claims to be the first firm to offer 
a programming language other than C 
that can write applications under OS/2 
using the PM graphical user interface. 
This means that mainframe COBOL 
programmers will be able to write PM 
applications running on microcompu- 
ters, providing a graphical interface to 


mainframe COBOL applications. 
Місто/ Focus COBOL/2 can also call 
C and assembly language routines. 
According to one of the developers of 
COBOL/2, Raymond Obin, “COBOL 
can do everything you can do in C and 
assembler." 

MicroFocus COBOL/2 comes with 
a programmer 5 toolkit that will allow 
use of dynamic segment swapping and 
dynamic linking, techniques that 
Borland recently claimed as break- 
throughs with its VROOMM technol- 
ogy (see the August Microbytes, page 
17). Тһе COBOL/2 implementation of 
dynamic segment swapping allows 
applications that are 50 percent larger 
than available memory to execute with 
"negligible degradation," Obin said. 
The toolkit also allows COBOL appli- 
cations to use extended memory when 
running under DOS. 

The base COBOL/2 compiler 15 
$900. The toolkit, which also includes 
an editor and run-time utilities, costs an 
additional $900. A complete work- 
bench with an advanced source-level 
debugger, menu system routines, and 
mainframe programming tools costs an 
additional $1800. Current COBOL/2 
users will receive the upgrade free as 
part of their maintenance agreement. 


OSF Seeking Shrink-Wrapped Unix Software 


he key to the success of Unix and 

the Open Software Foundation's 
Motif graphical user interface will be 
determined by the number of shrink- 
wrapped software programs that will 
run on all versions of Unix, said OSF 
president and CEO David Tory. In an 
interview with Microbytes Daily after 
his keynote speech at Xhibition '89 
recently, Tory was deliberately vague 
about when we can expect programs 
running under Motif. He said that 
"many developers are working on 
applications as we speak," but he 


declined to give any numbers or àn 
estimate as to when these products 
will be on the market. OSF, headquar- 
tered in Cambridge, MA, has so far 
issued 73 licenses for Motif, but 
company officials refuse to speculate 
on how many of those licenses will 
translate into Motif-compliant 
software packages. 

Two current OSF Requests for 
Technology are crucial to the success 
of Motif and to the success of Unix in 
the 1990s, Tory said. One RFT is for 


continued 


Now any dBASE user. 
can do statistical analysis, 


| dBASE STATS 


the Paper of Майа Ане ЕЕ for 
СНА ШЇ POS and dia” Users 


Introducing dBASE STATS™ 
for your personal computer. 
dBASE® software makes your data organized and 
accessible. But now you can take your dBASE data a step further, 
using it in more meaningful ways to make your business more 
successful. With dBASE STATS, you can forecast sales revenue, 
analyze customers’ purchasing habits, determine trends, and 
much more. 
Two industry standards: 
dBASE software and SPSS/PC+ 


Based on SPSS/PC+ software, the PC standard for statisti- 


А-ТА cal analysis, dBASE STATS provides all the 
9 Te S4 analytical tools you need to summarize 
= РЗ forecast and make sound business deci- 


ж.) sions with your dBASE data. It offers you a 
Ay useful set of basic and advanced statistical 
Est procedures, including frequency tables, cor- 

relation, and regressions. 
dBASE STATS is easy. 
dBASE STATS contains help screens, a glossary, and a 


menu to guide you through the program. Its easy because you 
use the same familiar keystrokes you use in the dBASE IV™ 
Control Center. 


Use as a stand-alone product, 
or access from within dBASE software. 


dBASE STATS reads/writes dBASE Ш PLUS™ and dBASE IV 
files (dbf files) directly up to 254 fields and a virtually unlimited 
number of records. Uses CHARTMASTER? to create graphs. Or 
outputs files in formats compatible with DRAW APPLAUSE," 
Symphony and Lotus 1-2-4, 

See your dealer or call 1-800-234-TATE, Ext. 908 
(1-800-234-8283). 


Or simply return the order form below. Call now, for the 
power to make your dBASE data more meaningful and persuasive. 


Send пе. —— — copies of dBASE STATS 21 $39995 each today! 
Check Format: [ ]55” (9126-90020) 
ПМ (912652020) 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
SUBTOTAL å 0 

| Siesta | 
| Shipping HO | 
| pp | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


TOTAL 


[Cl American Express 
Exp Date: 
Date: 
* Please add appropriate sales tax and alow 3-4 weeks for delivery. 
NO RISK, 30-DAY MONEY BACK OFFER! For fast service, see 
dealer or order tol! free by calling 1-800-234-TATE (1-800- ); 
Д 1194 Call between Ше hours of 7 1m -5 p.m. M-F Pacific Time. 


Or mail this order form to: Tate Pollishing, А Division of Ashton-Tate, 
20801 Hamilton Avenue, Torrance, СА 90502439 


Trademarks/Owners: The Ashtog-Tate logo, Абос Вие 2nd dBASE зге registered trademarks of Ashuoc-Tue Corporation. dBASE ГУ, dBASE II PLUS, and ORAW APPLAUSE are trademarks of Astion“Thie Corporation. CHART MASTER is 2 registered uadesmark 
of Ashton Tate Corporation and is esed ander cense from Chartmesters. Inc. Chartmesters is 2 registered trademark of Chartenasters, Lac. © BED Ashtos-Tate Corporation. АЙ rights reserved. Specifications and prices subject to change without ке 


Circle 24 on Reader Service Card (DEALERS: 25) 


ШШ An input device based on vour inpi 


/ » 


The new SummaSketch Il 
tablets have been created with 
one thing in mind — you, the 
people who use tablets every day. 
You told us what you wanted in 
the ultimate tablet, and we put it 
all into SummaSketch II. 

We kept all the features thot 
have made SummaSketch the 
industry stondard — features 
that have led to more Summa- 
Sketch tablets being used today 
than any other brand. 


A the industry standard. 


ТТТ” 


Summa 


You soid you wanted a com- 
plete plug and play package, 
not a basic tablet with a list of 
optional extras. So we're giving 
you the works — both in PC and 
Macintosh® SE ond || versions. A 
12" by 12" or 18" by 12" active 
orea tablet; your choice of a four- 
button cursor and two-button 
stylus or 16-button cursor; 
utilities diskette and more. The 
PC version includes interface 
cables for the IBM” PC, PS/2, 
AT ond compotibles, while the 
Macintosh version has a unique 
Apple® Desktop Bus interface 
device to connect the tablet to 
the computer. 


Га complete plug and play 
package. 


IBM Compatible inquiries circle 276; MAC inquiries circle 277, and 
dealer inquiries circle 278 on Reader Service Card. 


Sketch Íl 


When asked about the one 
key benefit you look for in decid- 
ing on ап input device, your 
answer was productivity. And 
SummoSketch II delivers. 

Unlike a mouse, our stylus 
gives you a more natural 
“nen-to-paper” feel for free- 
hand drawing. Our 4- and 
16-рићоп cursors соп be pro- 
grammed to move you quickly 
through the most sophisticated 
software. For the PC market, 
we offer a free tablet template 
(US and Canado only) that puts 
hundreds of software commands 
in view . . . and at your finger 
tips. No need to memorize com- 
mands or scroll through two or 
three screen menus to use the 
functions you want. 


ІР Push-button productivity. 


No tablet offers more soft- 
wore compatibility than Summa- 
Sketch. Qur tablets work with 
over 250 PC programs and all 
Macintosh SE and 11 software 
written under the Apple Software 
Developers guidelines. 

Since we are the standard, 
most competitive toblets offer 
software compatibility by emu- 
lating Summagraphics tablets 
(just look it up in their manuals). 
In fact, in o recent article com- 
poring ІВМ PC version tablets, all 
nine competitive tablet manufac- 
turers emulated Summagraphics 
in order to provide software 
compatibility. 

But that’s not all, Our PC 
version utility diskette also 
includes diagnostic test and reset 
software, an Autodesk® Device 
Interface™ driver, Universal 
Mouse Emulator™ and o 
Microsoft® Windows driver. 


A 


ae! 


[f The most software 
compatibility, 


When it comes to digitizing, 
the one deciding factor every 
tablet buyer wants (and every 
tablet manufacturer touts) is 
accuracy. SummaSketch {I tab- 
lets have an accuracy measure- 
ment of + 0.015 inches. This 
figure is based on the average 
accuracy found over the entire 
SummaSketch {I surface — not 
iust a “sweet spot" found in the 
center of the tablet. And both the 
4- and 16-button cursors come 
with on easy-to-view cross-hair 
sight for precise tracing. 

SummaSketch II tablets also 
come with high proximity so you 
can trace from documents up to 
1/2" thick. And selectable resolu- 
fion af up to 1,016 lines per inch 
(or twice the degree of resolu- 
tion needed for most graphics 
applications). 


(V High accuracy and control. 


Add up all the benefits, then 
add in convenience features such 
as a power/ proximity light, on-off 
switch, wedge shape design for 
easy use, lightweight construc- 
tion for portability — and it s easy 
to see why SummoSketch hos 
been, and will continue to be, the 
best selling tablet in the world. 

Whatever the application — 
CAD/CAM/CAE, business or 
design graphics, onimotion, 
cartography, cost estimoting and 
more — SummaSketch is the 
overwhelming choice of today’s 
computer professionals. Simply 
stated, you can't go wrong or be 
"second-quessed" when you 
choose SummaSketch, which is 
why more people make that 
buying decision than any other. 


A the choice of 


professionals. 


The deciding question — price, 
Would you pay more to get a 
tablet that has everything in the 
box, that gives you the most 
software compatibility, a choice 
of cursors and includes added 
productivity tools? 

That's the one decision you 
don't have to make, becouse 
SummaSketch I| tablets come 
with everything you need, all at 
an affordable price. And that 
makes our new SummaSketch || 
tablets the easiest buying deci- 
sion you have to make. 

Why not find out more about 
SummaSketch |! today? For 
literature and the name of a local 
dealer call |-B00-888-2028, 
Ext. 304. For technical informa- 
tion call 203-881-5400. 


ГА Price/ performance leader. 


C. Summagraphics. 


Every decision should be this easy." 


с. 1989 Заттық арыз Lorporonen All rghns reserved 


MICROBYTES 


NANOBYTES 


| A Bay Area company 15 readying а 
new sound and music board for 
IBM PCs and compatibles that will 
provide stereo sound, voice synthe- 
sis, voice digitization, and even а 
MIDI port, all for less than $200. 
Brown-Wagh Publishing (Los 
Gatos, CA) already makes a $100 
board called the Game Blaster that 
can output stereo sound and ts 
supported by popular games from 
Sierra On-Line and others. The new | 
Killer Kard will output stereo 
music and digitized sounds such as 
animal calls, voices, and special 
effects. It will also digitize sounds 
or speech input through a micro- 
phone, using direct memory access 
for speed and a proprietary com- 
pression algorithm to conserve 
RAM. The card has a host of 
interfaces, including a speaker 
connection (with a built-in ampli- 
fier powerful enough to drive room 
speakers), a microphone jack with 
amplifier, an analog joystick 
connector, and a MIDI interface tor 
keyboards or instruments. The 
Killer Kard should be available in 
October. 


ا ا — 


A new adapter from Ten X 
Technology (Austin, TX) is 
designed to let most WORM drives 
connect to computers through а 
SCSI port. The Ten X OCU adapter 
makes the WORM drive appear to 
be a normal read/write device; this 
makes the WORM drive much 
easier to install and use. 


Thomson-CSF, the gigantic Paris- 
based producer of military electron- 
ics equipment, said it will “‘stan- 
dardize" its defense products on 
Motorola's 88000 RISC processor. 
Motorola also granted Thomson the 
rights to manufacture а militarized 
version of the 88100 CPU, the 
88200 memory management unit, 
and future components in the 
88000 series. Motorola says that 
more than 50 companies are 
ces gning products based on the 
88000. One of the latest computer 
designers to announce a computer 
built upon Motorola's RISC chip 
was Bolt Beranek and Newman's 
Advanced Computers subsidiary, 
which has developed a machine 
| using more than five hundred 
88000 processors. 


— ЕКЕН ee Dae a often Ge IX E — ——. 


26 BYTE * SEPTEMBER 1989 


an Architecture Neutral Distribution 
Format, which would allow software 
developers to write a single version of 
their Unix program that, theoretically, 
would run on most of the 200-plus 
existing versions of Unix. The other 
RFT is for a method of standardizing 
distributed processing—an interface 
between application programs and 
network protocols, device drivers, 
and kernel code. 

A few technical details of Motif 
have yet to be ironed out, Tory said, 
including a final decision on which 
imaging model to use; the imaging 
model handles the way in which fonts 
and graphics are put on the screen. 
Motif currently uses a component of 
MIT's X Window, but it's not clear 
what the finished Motif will use. Tory 
called Display PostScript "excellent 
technology" but admitted that Adobe's 
refusal to hand over its source code to 
OSF has made Display PostScript 
somewhat less appealing. 

An official of AT&T-backed Unix 
International, which is developing its 
own Unix user interface called Open 
Look, said recently that AT&T would 
support development of a common 
application programmer interface for 
both Open Look and Motif. Such an 


API would theoretically make it easier 
tor developers to write applications 
that would work in both environments. 
The OSF can't get behind this idea, 
however. Donal O'Shea, OSF vice 
president of operations, dismissed the 
proposed API as an attempt to 
"confuse the issue." He said Motif 
"clearly 1s the winner in this race." 
When asked why developers should 
write programs for OSF/1, the OSF's 
forthcoming version of Unix, when 
AT&T's System V is a composite of 
earlier versions, Tory said that OSF 
will be providing a "nonproprietary 
solution." 

Motif consists of components from 
several leading companies in the 
computer industry. DEC provides the 
library of graphical tools and presenta- 
tion description language; Hewlett- 
Packard provides the window man- 
ager; and Microsoft, which is not an 
OSF member, gives it all the “look 
and feel" of Presentation Manager. 

OSF officially offered Motif to 
"the industry at large" in July and 
planned to release the “fine-tuned” 
version 1.0 in late August, a company 
official said. Cost of a binary license 
now ranges from $40 down to $10, 
depending on the number of copies. 


Group to Start Testing 88000-Based Software 


he 88ореп Consortium has 

established a technical center (1n 
San Jose, CA) devoted to developing 
binary compatibility standards for the 
Motorola 88000 RISC processor. The 
basic set of compatibility tests will be 
ready this month, said 88open official 
Roger Cady. 

The 88open Consortium began 
operating last November; original 
sponsors include Sanyo/Icon, Motor- 
ola, Data General, NCR, Opus 
systems, and Dolphin Server (a 
subsidiary of Norsk Data). As part of 
its "software initiative," the collective 
is hoping to attract developers to write 
programs for the 88000 RISC plat- 
form. Ryan McFarland, Quadratron 
Systems, Accler8 Technology, 
Statware, UniPress, and Olympus 
Software are among the companies 
that have said that they will develop 
88000-compatible applications. 

To back up its promises of binary 
compatibility, 88open recently 
demonstrated a series of public 
domain Unix applications running on 
four different 88000 platforms: Data 


General's Аупоп, Opus Systems’ 
Opus 8000 board for the PC AT, a 
Motorola VME-based 88000 system, 
and the Sanyo/Icon 88000 machine. 
Each system was equipped with a 
QIC-format tape drive, and it was 
possible to swap the applications 
between the systems. The 88ореп 
compatibility standard defines a data 
format for floppy disks and QIC tape. 
Notably, the demonstration 
involved only simple text-based 
applications and no graphics pro- 
grams. While 88open's plan for "plug 
and play" software applications looks 
promising, the big question is whether 
all the vendors can agree on graphics 
standards. The same problem applies 
to OSF's goal for shrink-wrapped 
software. While both 88open and OSF 
have specified Xll as the windowing 
standard, it is unclear what imaging 
model will be standard (the imaging 
model defines the text fonts, icons, 
and other graphical images that appear 
within the window). For example, 
DEC, which is a major OSF player, is 
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IBM PRESENTS 
THE SOLUTION TO THAT 


AGE-OLD BUSINESS 
QUESTION. 


“When Fosberry said a PS/2 with Micro Channel 
would let him juggle ten things at once 


and still have time to break for lunch, he meant it." 


Howre you going to do it? 


These days, no matter what size your company, you've got to be able 
to keep a lot of balls in the air to stay competitive. 

The Genius Of Micro Channel. Which is why IBM 
developed the Personal System/2° with Micro Channel? Micro Channel 
can support multiple operating microprocessors. So you can, for 
example, separately manage peripherals, while freeing up the main pro- 
cessor to crunch numbers. А bus master can even be sending a fax 
while another manages traffic on a network, all with greater reliability. 

Naturally, every PS/2? with Micro Channel runs DOS and 05/27 
So with OS/2 Presentation Manager; you can do multiple tasks concur- 


IBM, Personal System/2 and Р5/2 are registered trademarks and 05/2, Presentation Manager and Micro Channel are trademarks of Intemational Business Machines Corporahon. © 1989 IBM Corp. 


rently, all with an easy-to-use graphical interface. Whats more. 
with Micro Channel, there are no DIP switches to set. for 
simpler. more reliable installation. You can find and reset cards 
anywhere in the network—right from your desk! 

The Solution Is IBM. So. to manage lots of informa- 
tion. jobs, hardware and software, invest in the PS/2 with 
Micro Channel. Contact your ІВМ Authorized Dealer 
or IBM marketing re resentative. For a dealer near you. 
call 1 800 IBM- 2468, , ext. 142. You'll learn 


theres almost nothing you can t do if you PS/2 it! 


MICROBYTES 


| Roland (Los Angeles), famous for | 

its electronic music instruments, | 

has a new device that one company 

representative said is "really a 3-D | 

plotter.” Actually, the CAMM-3 is 

4 computer-controlled miniature 
| 
| 


machining tool. You can use 
AutoCAD to design something in | 
three dimensions, then attach the 
САММ-3 to your computer's 
parallel or serial port, and clamp û | 
block of plastic, wax, wood, alumi- 
num, or brass in place, and the 
CAMM-3 will carve out your 

design. At $14,500 it's a little more 
expensive than the average PC | 
plotter, though. 


Autodesk (Sausalito, CÀ) has 
given "technology demonstra- | 
tions" of a work-in-progress at the 
Autodesk Research Lab. “Cyber- 
space" uses a head-mounted 

display with separate LCD screens 
for each eye, a head-tracking | 
device that changes the display 
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with head movement, and a 
Dataglove for reaching into the 
display. It's not a product yet, but 
, Autodesk insists that this is where 
CAD is going. The company also 
announced new versions of | 
AutoCAD: One uses the Phar Lap 
| 386 DOS extender and is supposed 
| to be available by the end of the 

| year and cost $3000; another is 

| AutoCAD OS/2, which will run 

| under Presentation Manager and is 
| slated to be available in the fall. 


| GUIs are the equivalent of 

“hanging a big rock over the head 
of character-based DOS,” said 
Bobby Orbach of 47th Street 
Computers, one of the nation's 
largest dealers, at a recent pariel 
discussion. He called DOS exten- 
ders "life extenders," and said that 
from a dealer point of view, | 
"Macintosh and DOS are the only 
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| stable operating systems." 


It was a comparison that almost 
every citizen in New England could 
understand. Lotus CEO lim Manzi 
told company shareholders that 
during the long, fabled time 
between 1-2-3 release 3.0% an- 
nouncement and actual shipping 
dates, the company had become 


“the moral equivalent of the 
| Boston Red Sox." 
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using Display PostScript as its 
imaging model. Other OSF members 
are currently either undecided on an 
imaging model or using the limited 
font set that comes with X Window. 
Until a standard imaging model 
exists, it will be impossible to simply 
run applications out of the box on à 
variety of systems. Application 
developers will have to write separate 
versions of programs for separate 


imaging models. That's exactly what 
Frame Technology has done with its 
FrameMaker desktop publishing 
program. The company has written 
separate versions for Display Post- 
Script systems, Suns XII/NeWS 
system, and the X Window -based 
imaging model from MIT. An engi- 
neer at Frame Said that most of the 
porting time between systems involves 
converting the imaging model. 


User Group to Vendors: Try a Little Friendliness 


S ome companies are better than 
others at working with the very 
people who provide them with their 
revenue—the users. According to 
members of the Intergalactic Users 
Group, those companies are Apple 
Computer, Acius, Borland Interna- 
tional, Intel, and Microsoft. At the 
second Intergalactic Users Group 


Officers Conference in New York City 


recently, representatives from nearly 
100 of the country’s most active 
computer users groups awarded 
certificates of appreciation to those 
five companies for their efforts in 
working with users groups. 

As for other companies in the 
computer industry, too many of them 


still need to be educated about the 
value of users groups, said Jerry 
Schneider, executive director of the 
Association of PC Users Groups. 
"They have this stereotype that we 
are a bunch of teenagers making 
copies of software," he said. 
Schneider said that one study 
noted that more than 60 percent of 
future computer hardware and 
software sales will be to individuals 
and companies with fewer than 50 
employees, rather than to the Fortune 
500 firms that many computer compa- 
nies seemingly envision as their 
customers. "Users groups provide the 
way to reach that 60 percent of future 
customers, Schneider said, 


Microsoft Joins SQL Tool with Excel 


icrosoft is now offering a Win- 

dows-based Structured Query 
Language query tool as a component 
of the DOS version of the Excel 
spreadsheet program. The Q + E (for 
Query and Edit) system works only 
with dBASE database files(DBF files). 

Q+E, developed by Pioneer Soft- 

ware (Raleigh, МС), appears as а 
series of additional menu choices in 
Excel’s Data menu selection. Adding 
Q+E to Excel involves a simple setup 
procedure when you install the 
spreadsheet program. Q + Е is аіѕо а 
stand-alone product that runs under 
Microsoft Windows and can exchange 
data with any Windows application. 


The Q+E facility allows you to 
graphically query and perform 
relational operations on DBF-type 
fles and bring the data into an Excel 
spreadsheet. For example, you could 
open multiple files in multiple 
windows and simply click on the 
columns needed in a relational join. 
Using Microsoft's Dynamic Data 
Exchange feature in Windows, links 
between Excel and the database 
accessed by Q + E are maintained, so 
the Excel spreadsheet is updated if 
you make changes to the database. 

Programmers can also use Q +E to 
embed SQL query commands into 
Excel spreadsheet cells. 


NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 


The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers, the way they work, or the way people work 
with them. If you know of a project that could shape the state of the art, please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 


Without Teamwork 
on your PS/2, 


ج ص 


your development teams will 
never shift into high gear. 


Now you can speed up the performance of your 
entire work group with a true multi- processing develop- 
ment environment for OS/2. Teamwork is the first CASE 
toolset to support OS/2 software developers. So if you've 
been driving DOS-based CASE tools and you're ready 
for workstation power, get ready to fasten your seatbelt. 

The intuitive graphic user interface and the 
advanced multi- window, multi-tasking capabilities of 
Teamwork immediately improve individual and team 
productivity. Each developer creates, edits, and inspects 
multiple design views simultaneously with simple point 
and click operations. Teamwork fully integrates graphics 
and data for structured analysis, data modeling, real-time 
analysis, and structured design models. Rigorous support 
of standard methods, complete syntactical checking and 
balancing assure system quality. 

Teamwork's own configuration management and 
project status help manage and control even your largest 
projects. Projects can be partitioned to allow parallel 
development by multiple analysts and designers. The 
project manager controls the process by the baseline, 
merge, and reconcile features of Teamwork. 


If you're just getting started with CASE tools, 
Teamwork / PCSA is a DOS- based structured analysis 
tool that can also run on your PS/2. As your projects 
grow, Teamwork / PCSA gives you an easy migration path 
since it is fully compatible with Teamwork for OS/2. 

Thousands of developers with applications 
ranging from financial to avionics already rely on the 
power of Teamwork. In fact, Teamwork is the world's 
leading workstation -based CASE toolset. 

Cadre's hotline support, maintenance services, 
excellent documentation, and effective educational 
offerings make sure you get started right on the right 
track. That's all a part of Teamwork. 


Call (401) 351- CASE 


If you're ready to shift into high gear, then you're 
ready for Teamwork. Anything less, just won't meet 
your standards. 


Codre Technologies be 
C A DRE 222 Richmond Sf. 
Providence, R102903 


Teamwork ı4 а registerad trademark of Cod Technologies Ine. Р5/2 and OS/ 2 are trademarks of International Business Machines 
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1. The Finest Books. Of the hundreds of books submitted to us each 
year, only the very finest are selected and offered. Moreover, our books are 
always of equal quality to publishers' editions, never economy editions. 


2. Big Savings. In addition to getting 3 books for only $1.00 each when 
you join, you keep saving substantially, up to 3096 and occasionally even 
more. (For example, your total savings as a trial member—including this 
introductory offer—can easily be over 5096. That's like getting every other 
book free!) 


3. Bonus Books. Also, you will immediately become eligible to 
participate in our Bonus Book Plan, with savings of 6596 off the 
publishers' prices. 


4. Convenient Service. At 3-4 week intervals (16 times per year), you 
will receive the Library of Computer and Information Sciences News, 
describing the Main Selection and Alternate Selections, together with a 
dated reply card. If you want the Main Selection, do nothing, and it will be 
sent to you automatically. If you prefer another selection, or no book at 
all, simply indicate your choice on the card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late mail 
delivery of the News, you should receive a book you do not want, we 
guarantee return postage. 


ania a 
If reply card is missing, please write to The Library of Computer and 
Information Sciences, Dept. 7-FG3, 900 Chester Avenue, Delran, NJ 
08075, for membership information and an application. Byte 9/89 
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How To Write 
Bug-free Code 


Jerry Pournelle says, “i: has 
already saved me several hours, and 


I haven't had it a week. Highly rec- 
ommended.” (Chaos Manor, BYTE, 
March 1989) 


“Deep bugs”, the kind that show up 
after you deliver the program, are usually 
the result of logic flaws. Such bugs in- 
clude redundancies, contradictions, unique 
conditions without specified actions, etc. 


Logic Gem, a proven programmer’s 
tool, helps you avoid these bugs in three 
ways: 


* Catches logical errors before 
you code the program. Saves 
hours of debugging time. 


¢ Automatically generates flawless 
code for the “guts” of your 


program... іп С, BASIC, Pascal, 
FORTRAN, and dBASE. 


¢ Automatically produces written 
documentation of your logic, 
which insures good communica- 
tions between designer and coder. 
(And helps remind you of the 
logic from one work session to 
the next.) 


Logic Gem works with whatever com- 
piler you are using. The only change: 
with Logic Gem you catch and correct the 
logic bugs before you write the program. 


Avoid hours and days of needless de- 
bugging time. Call 1-800-722-7853 now 
for details about Logic Gem. Or put 
Logic Gem to work for you immedi- 
ately: Order a copy (it costs only $99) 
and use it for 90 days at our risk. You can 
return it for any reason within 90 days for 
a complete refund. 


Sterling Castle, Inc. 

702 Washington St. #174 
Marina del Rey, CA 90292 
1-800-722-7853 
1-800-323-6406 (in CA) 
1-213-306-3020 
1-213-821-8122 FAX 


Download demo 
(213)453-7705 • 3/ 12/24,8,N.1 


LETTERS 


and Ask BYTE 


Suggestion Box: Mac OS 

“Тһе Mac Interface: Showing Its Age" 
by Don Crabb (Macintosh Special Edi- 
tion, June) made some very good points, 
particularly that the lack of genuine 
multitasking on the Macintosh should be 
an embarrassment to Apple Computer. 

While I believe that some of Crabb's 
suggested "improvements" would be 
frivolous rather than functional, multi- 
tasking and a command-line interface for 
those who want to use it should be high 
on Apple's list of priorities. On the other 
hand, I'm not going to hold my breath 
waiting for these capabilities. 

I use a Mac II at my office, but when 1 
decided to buy a new machine to use at 
home, I selected the Amiga 2000 pre- 
cisely because it offered both of those 
utilitarian features. Perhaps Crabb 
should try an Amiga. 

On the matter of Apple's "look and 
feel" legal claims, I must take issue with 
the views expressed in Crabb's article. 
The Macintosh user interface did not 
originate at Apple Computer, and Apple 
should not be permitted to make any 
claims against other “similar” products 
based on that supposition. Xerox was the 
originator of the windowed mouse-and- 
icon environment. No doubt the original 
designers of that system are amused by 
the pretensions of Apple's lawyers. 

It is a serious defect of our legal system 
that it permits patent and copyright 
claims to be awarded based on the “‘earli- 
est filing date" rather than the actual 
date of creation. I hope Apple's spurious 
claim will be struck down eventually by 
some sensible judge who believes in the 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 


One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 


spirit of the law rather than merely the 
words on the page. 

Gary Lee Phillips 

Chicago, IL 


Ackerman Function Revisited 

Alf P. Steinbach (Letters, April) elegant- 
ly solved Christopher Greaves's chal- 
lenge to show the value of Acker- 
man(5,5). Unfortunately, Steinbach's 
generalization about operations is 
wrong. He showed that the Ackerman 
function is a variation on х Op. y, where 
ор, is addition, op; is multiplication, op; 
is exponentiation, and op, is the next step 
above exponents. In other words, 


X Op, y = (((x x) x) x).. x] y repetitions 
of x 


and 
хор; у = ((425] y repetitions of x. 


Some interesting observations arise for 
operations above addition (for т an inte- 
ger, т> 1): 


x ор, 1 =x 
] op. х=] 
2 0p, 2-4 
х ор,2тх op. x 


I take exception to the general equation 
X Op. y = X ops: (x ор,(у- 1)), 


which has the effect of collecting paren- 
theses of an expansion to the right. This 
is true for op; and орз, because the ex- 
pansions are commutative. Close inspec- 
tion of the concepts of “operation” and 
"number" leads to the conclusion that 
these expansions of parentheses (i.e., 
order of operation) must collect to the 
left. This leads to a different general 
equation for higher operations (m > 1): 


X ор„ y = [x op. Cy- 1)]op..-: х. 


Jeremy Broner 
Palo Alto, CA 
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ntroducing Ет 


he LANstation |, а 286 diskless workstation, 
lelivers lightning fast performance, an ultra- 
small footprint, dazzling EGA video display, and 
ompatibility with any network card or operating 
system at an affordable price. 


merald has incorporated the latest technologies 
1 every feature to eliminate the typical space, 
oise, heat and security problems that plague 
tandard PCs on a network. 


Jesign experts agree... 


. . that the LANstation | is the finest example in 
unctional ergonomic design. International Design 
Magazine said "products like yours express the 
eading edge of contemporary design.” 


А EMERALD | 
киш”, 


WHEN YOU NEED YOUR DESK FOR 
MORE THAN JUST A COMPUTER... 


EUNT ANstation I 


Emerald provides the best warranty 
program in the industry. 48-hour repair 
or replace, guaranteed —at no charge! 


For more information on the 
latest in diskless workstation 
столу contact your 
Emerald Computers 
marketing representative 

at (800) 321-5711. 


$2,195. 
Suggested List for 12 MHz 286 


EMERALD COMPUTERS, INC. COMMMERCIAL PRODUCTS GROUP 
7324 SW Durham Road Portland, Oregon 97224 


(800) 321-5711 (503) 620-6094 РАХ: (503) 639-7932 
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Optimizing Compilers 

The past few years have seen a lot of ac- 
tivity in the development of optimizing 
compilers. Unfortunately, most of these 
compilers are doing the wrong optimi- 
zations. 

Compilers should optimize those 
things over which the programmer has 
no control, not trivialities that can easily 
be expressed in the source language. Ex- 
amples of such useless optimization in- 
clude common subexpression elimina- 
tion, loop invariant removal, and loop 
unrolling. There is no point in develop- 
ing a program to recognize situations 
that could benefit from these techniques 
because they are all common sense—any 
programmer other than a complete nov- 
ice should automatically write code that 
cannot be optimized by such basic me- 
chanical analysis. 

There are many useful optimizations 
that should be performed that cannot eas- 
ily be accomplished by simple local 
source code rearrangement. These in- 
clude in-line expansion of functions 
called only once and reorganization of 
program routines so that functions that 
often call each other are closer together, 


so shorter call instructions can be used. 
Optimization shouldn't compensate 
for sloppy programming. Optimizing 
compilers should try to generate the best 
possible code for a program the way it 
was written and not try to analyze wheth- 
er the program could have been written 
more efficiently. There's no sense in de- 
veloping huge, complex programs to do 

what can already be done simply. 

James Hague 
Richardson, TX 


Amiga Graphics Set Right 

I am writing in regard to “Variations on a 
Screen" by Phillip Robinson (Graphics 
Supplement, April). 

I was offended that the IBM PC and 
Mac screen shots were both of profes- 
sional applications, while the Amiga 
screen shown was that of a game. There 
are many professional applications on the 
Amiga for desktop publishing, two- 
dimensional and three-dimensional ren- 
dering and animation, word processing, 
spreadsheets, video titling, synthesizer 
programming and control, terminal em- 
ulation, image processing, and so forth. 
Why not show the interfaces of one of 


these if you couldn't use Amiga artwork? 

By the way, why didn't you mention 
what system produced the ray trace on 
the cover of the supplement? Could it 
have been an Amiga? 

I also take issue with the statement that 
“Because these chips [the Amiga’s cus- 
tom graphics, data movement, and audio 
processors] can handle video informa- 
tion while the main CPU is working on 
other tasks, the Amiga has a degree of 
'multitasking'—the ability to handle 
more than one job at a time." The custom 
chips give the Amiga a degree of parallel 
multiprocessing. Multitasking is an attri- 
bute of an operating system, not of hard- 
ware. Of course, the Amiga's operating 
system has more than a “degree” of 
multitasking, with both large- and small- 
grain multitasking, priorities, inter- 
rupts, message passing, and shared pro- 
gram libraries. 

Robinson’s categorization of the possi- 
ble Amiga display resolutions is incor- 
rect. The resolutions mentioned are the 
nonoverscanned resolutions; for each of 
320 by 200 pixels, 320 by 400 pixels, 
640 by 200 pixels, and 640 by 400 pixels, 


coniinued 


Remember when sending a fax meant leaving 
your desk? Or when faxing on the road was 
almost impossible? 

Those days are over. Introducing the 


WorldPort 2496™ portable fax and data 
modem. 


Since it’s external to your computer, it's easily 
shared around the office. And since it's battery 
powered and uses RJ11s or optional acoustic 
couplers, it connects to public phones and 
PBXs anywhere. Via Bell and CCITT standards 
worldwide. It even sends and receives fax and 


This Should Go On Your Desk 
Für The Same Reasons It Goes 
On The Road. 


data messages 
unattended or 
while you run 
applications. 


But best of all, from your desktop or laptop, 
you can instantly connect with practically 
anyone anywhere who owns a fax or modem. 


Unless, of course, they've ventured out on the 
road without one. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

Fax (516) 754-3491 


WorldPort 2496 is a trademark of Touchbase Systems, Inc., © 1989 Touchbase Systems, Inc. 
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Now theres a battery-powered 286 _ 
with the one feature you've been waiting for. 


That little package youve been 
expecting from us has just arrived. 

The new Toshiba T1600. The 
fastest battery-powered portable 
computer weve ever made. 

It packs a powerful 12MHz 286 
microprocessor. One full megabyte 
of RAM thats expandable to 5MB. 
Plus a fast 20MB hard disk. 

Equally impressive is its 144MB 
3'/2 inch diskette drive, detachable, 
backlit EGA-compatible display 
and two expansion slots for access 
to an internal modem, LANs, main- 
frames and much more. 

But at a total weight of under 
12 pounds, the T1600 is bound to 
spend a lot of time outside the office. 
Which is why we added some other 
important features. 

Like AutoResume, which lets 
you restart your work wherever you 
finished. And space for two remov- 
able, rechargeable battery packs no 
larger than the palm of your hand. 

All of which makes one thing 
about the T1600 unmistakably clear. 

It was definitely worth the wait. 


T1600 Batterv-powered 8X 296 12MHz, [OMB hard disk at 
27mser, LAMB 27 diskette dave, IMB RAM expandahie іп 
АМЕ, detachable Ра EG -compatibie LCD, remove- 
able rechargeable battery tack, coprocessor socket, 7 stan 
dad tilertaccs, 2 expansion Ух for general pirpar aptos. 
For тіпптайат сай 81-457 7777. Tiba PCs are backed 
Iro the Exeeptumiad Care Program (enrollment required) 


In Touch with Tomorrow 


TOSHIBA 


Toshiba Amenca Information Systems, Inc, Computer Systems Division 
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there are corresponding overscan resolu- 
tions, nominally 352 by 262 pixels, 352 
by 524 pixels, 704 by 262 pixels, and 704 
by 524 pixels. These overscan resolu- 
lions are another good reason to use the 
Amiga in video work, because overscan 
is required to properly fill a video 
screen. Note that the Hold and Modify 
(HAM) mode can be used in any low-res- 
olution mode. Note also that all these 
resolutions can be displayed simulta- 
neously, through the use of multiple, 


Engineers and Scientists 
Found Plotting Behind 


slidable intuition screens. 

The statement that video RAM is sep- 
arate from system RAM is not correct— 
at least not If Robinson is speaking of 
what is known on most systems às a 
frame buffer, the area of RAM reserved 
for the displayed images. [n the case of 
the Amiga, the bit maps for graphics 
must be located in the lower 512K bytes 
(1 megabyte in newer machines) of sys- 
iem memory, as must audio waveforms, 
disk I/O buffers, and any other data to be 


Businessmen's Backs! 


LOAD CURVES 


with 
TECH* 
GRAPH* 
PAD.. 


Plotting and 


n4 
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100% LOTUS Compatible 


„ graphing software 
. for engineers and 
scientists. 


Still trying to get engineering & scientific graphs from spreadsheets 
TECIPG 


or business programs? If so, you need 


RAPH*PAD, the 


industry standard technical graphing & plotting software for 
engineers & scientists. Directly reads data from Lotus 1-2-3 work- 
sheets, other spreadsheets, & most data acquisition hardware & 
| Software. GUARANTEED easy-to-use or your money back! 


According to PC MAGAZINE, "TECH*GRAPH'PAD 
is fast, easy-to-use, and produces good-looking output." 


* X- Y, Semi-log, Log/Log, Polar Plots 
* Curve Fitting * Data 5moothing 

* Full control of Labels & Scale 

* Independent X-Y Axes ; Dual Y Axes 


* Error Bars * Greek Letters * Symbols 
* Laser Printer, Plotter, Printer Output 


* [BM PC/XT/ AT, PS/2, Apollo, DEC 
compatible 


pr 
CALL for FREE Demo Disk 
(617) 290-5900 


Dealer Inquiries Inviled; 
internalional dealers lax (617) B90- 1340 


К> binary engineering 


400 Filth Ave. » Waltham, MA 02154 * Tal. (617) 290-5900 * Fax: (617) 890-1340 | 
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accessed by the custom chips. There is 
no limitation on what else сап be kept in 
this lower area of memory—programs, 
data stacks, and so forth are pertectly 
acceptable. In fact, while it cannot multi- 
task more than a couple of large Amiga 
applications (or five to eight smaller 
ones), a 512K-byte Amiga is perfectly 
capable of running programs and dis- 
playing graphics simultaneously. 

The statement that the custom chip can 
manipulate five bit planes is misleading. 
The Amiga hardware reference manual 
does not mention such a limitation. In 
fact, HAM-mode images use six bit 
planes, and they're easily manipulated 
using a blitter and the Copper. 

The statement that the next release of 
Denise will incorporate a 64-color screen 
mode is misleading. Except for the earii- 
er Amiga 1000s, almost all Amigas can 
already use extra halfbrite mode. An- 
other statement, that the Amiga’s small- 
er market share has led to a smaller li- 
brary of programs, is also misleading. 
Both the Mac and the IBM PC have been 
around for more years than Amiga. Re- 
member, more than | million Amigas 
have been shipped. This is a number to 
reckon with, and it will continue to grow. 

Also, despite Robinson's statements to 
the contrary, the Ámiga comes with 
more standard simultaneously display- 
able colors than the Mac П (4096 as op- 
posed to 256). And for less than a third of 
the price of a Mac I, that doesn't seem a 
bad buy. But even if the Amiga had fewer 
colors, it seems contradictory to say in 
one sentence that "The Amiga has also 
fallen behind the Mac II in the sheer 
number of colors that can be displayed on 
tbe screen—and so 15 less competitive as 
a design and industrial or business 
graphics tool," and then in the very next 
sentence to say, "The Amiga's real 
strength 1s shown in pure graphics tasks 
such as games, animation, and video 
work." After all, what requires more re- 
alistic rendering capability —CAD and 
business graphics, or video painting and 
animation? [t should be obvious that 
Robinson is indulging in some wishful 
thinking in this case. 

Mark Cashman 
Windsor, CT 


Software Despotism 
Like Ezra Shapiro ("Software Despo- 
tism: Truth and Fiction," May), I have 
felt the pressure to conform to computer 
software that I didn't like simply because 
the boss wanted everyone to standardize, 
Of course, the software of choice is what 
the boss wanted to use, not what any of 
continued 


Faster computers sooner. . . 


from FO TRON. 
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MetSet" 286 ———- Desktop 286 or r 386 
12, lë, 20 MHz NetSet" 325, 333 DeskTop or Power 12. lé. 20 MHz 


As fast as products are designed, that's about how fast you can get them from Fortron. 
in early 1987 we were one of the first to ship an Intel 386™ based personal computer. 

Now we're ready to dazzle you with speed again: the NetSet™ 325 and NetSet™ 333 per- 
sonal computers, based on Intel 386™ 25 MHz and 33 MHz microprocessors. Designed for 
optimum performance of CAD/CAM, UNIX, XENIX, and network ‘TT RA DUI MM en 
server applications. | 

Like all our other personal computers. these come with one full | 


[] Please have a sales 
representative call me, 


[] Please send me more 
information. 


year of service, free, at your site (USA). We're that sure of the 
reliability. And because we manufacture the computers ourselves, 
right here in California, you know exactly who to call with any | !- we t3 Meses 
technical questions; and if they do need service, we can fix them B Û JBé-based «ше 


fast. Speed, service, and savings. That's Fortron. 


| 

2. lam а 

BASIC SYSTEM PRICES START AT: en ae | 

NetSet 286-12 386-16 386-20 Plus NetSet 386-325 — NetSet 386-333 | С. D Corporate Purchaser | 
*995 *1950 52400 53290 55450 | D. LÛ DP/MIS. 

512K 2MB IMB iMB 4MB 
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Title = 
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| Company Ss 
Address  _ ___ 
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the rest of us liked. 

I work in a U.S. government labora- 
tory, and most of our computer work is 
word processing, which we do periodi- 
cally. For some years now, my personal 
favorite has been Microsoft Word, espe- 
cially because of its excellent editing 
control via the mouse. But my supervisor 
demands that we all write with WordPer- 
fect, whether we know how to use it or 
not. I’m not smart enough to remember 
both sets of commands at the same time, 
so I decided to switch to WordPerfect to 
make it easier on myself. 

It really hurt a few weeks ago when I 
tried to go back to Microsoft Word and 
found that I couldn’t remember the codes 
anymore. By then, I’d learned about ex- 
porting foreign file formats, but I fig- 
ured, why bother? To add insult to inju- 
ry, we are now doing collaborative work 
with another laboratory that uses Micro- 
soft Word exclusively. After final editing 
is complete, I convert the finished files 
into Microsoft Word for the other labora- 


tory. 


Michael D. Kawalek 
Corvallis, OR 
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Failing Memory 

In November of 1988 I upgraded from an 
Atari 800 to a 10-/12-MHz AT with 
512K bytes of memory. I bought the ma- 
chine from American Semiconductor of 
Tampa, Florida. The clock wouldn't 
hold the time and date, so I returned the 
system and received in exchange an 8-/ 
12-MHz baby AT board with only 1 
megabyte of memory available on the 
motherboard. (The original machine 
could accept up to 4 megabytes on the 
motherboard.) 

After four more motherboard replace- 
ments—due to various failures—the 
company told me that I had to take back 
the baby AT board, like it or not. The 
person I contacted also told me that it's 
cheaper and better to get a memory card. 

I have read that memory on the 
motherboard 15 faster. Also, I can't af- 
ford to lose an expansion slot. 

I would appreciate your opinion on this 
situation. 

Tony D. Kyritsis 

Ft. Lauderdale, FL 

Motherboard memory is generally faster. 
If the memory chips have low enough ac- 
cess times, the CPU can access them at 
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up to the CPU clock rate, rather than the 
(usually slower) bus speed. Card-based 
memory could be as fast, or faster, if the 
motherboard memory requires a few wait 
states or the bus speed is cranked beyond 
the standard 8 MHz. 

If the machine inserts wait states, 
don't expect 12-MHz performance. If the 
bus runs faster than 8 MHz, expect com- 
patibility problems with 1/O cards built 
for the standard AT bus. 

Perhaps most important, you have the 
right to get what you ordered. If your 
original order explicitly requested the 
machine with a 4-megabyte memory ca- 
pacity, a vendor can’t force you to accept 
another product. —S. А. 


Protection, Please 
I have a compact-size Seagate ST-225 
hard disk drive on my AT clone. I would 
like to install a write-protect switch or at 
least devise foolproof write protection in 
software. Is there any way to do this? 
Louis Robichaud 
Montreal, Quebec, Canada 


The hard disk drive you refer to is con- 
nected to the standard AT disk controller 
through two cables. One is a 34-pin con- 
trol bus that normally has connectors for 
two drives. The other is a smaller cable 
that passes raw data to or from the disk 
controller. The 34-pin cable handles all 
the command and status communications 
between the disk and the controller; it's 
the cable I'll focus on. 

Pin 6 is a signal called —WRITE 
GATE, which goes from the controller to 
the drive and tells the drive when to en- 
able writing. Normally high, the signal 
goes low whenever the controller wants to 
write data to the drive. Pin 12 is 
— WRITE FAULT, which goes low only 
when the drive cannot perform the write 
operation and needs to inform that con- 
troller that a catastrophic failure has oc- 
curred. One way to write-protect a drive 
is to prevent the — WRITE GATE from 
getting through to the disk and simulta- 
neously fool the controller into thinking 
that the write operation has failed. 

You'll want to find a spare disk cable, 
a double-pole, double-throw toggle 
switch, and a good hobby knife. Identify 
lines 6 and 12 in the larger 34-pin cable. 
Carefully split along the sides of the two 
lines about an inch or so somewhere be- 
tween the controller side and the first 
drive connector. Having isolated the two 
lines, cut them in half, separating the 
drive side from the controller side. Con- 
nect the switch as shown in figure 1. If 
you choose to mount the switch on the 
back of your microcomputer, use some 


From XT/AT 
controller card 


To hard 
disk drive 


From pin 6 


To pin 6 


DPDT 


toggle switch 


Figure 1: Switch-wiring diagram for 
write-protecting a hard disk drive. 


longer wire as necessary, but keep the 
cable lengths to a minimum. 

Turn off the computer and exchange 
your modified cable for the one in the ma- 
chine. Try copying files with the switch in 
each position. The write-protected mode 
will cause a "general failure" message 
during writes because of feedback from 
the —WRITE GATE to the WRITE 
FAULT. —H. E. 


Breaking the 32-megabyte Barrier 
I have an 80286 PC clone with a 40- 
megabyte hard disk drive, 640K bytes of 
RAM, cache memory, and VDisk. What 
would be a good interim solution for 
breaking the 640K-byte RAM and 32- 
megabyte disk barriers until OS/3 (or 
whatever they'll call the 80386 version of 
OS/2) is available? When OS/3 shows 
up, ГІ probably buy an 80386 machine. 
Kenneth L. Dunn 
Olmsted Falls, OH 


I've heard this question numerous times 
(see "Breaking the Barrier" in the May 
Ask BYTE), and the answer always de- 
pends on what you're doing with your 
microcomputer. 

If you need DOS, the surest way to 
break the 32-megabyte disk barrier is 
with DOS 4.0 (see "PC-DOS: Pulling 
Out the Stops,” June BYTE). But if 
уои те not tied to DOS, you can solve 
both memory and disk restrictions by in- 
stalling Unix on your machine. The San- 
ta Cruz Operation (400 Encinal St. , Р.О. 
Box 1900, Santa Cruz, CA 95061, (800) 
626-8649) markets an 80286 Xenix. Go- 
ing with Unix would allow you to upgrade 
to an 80386 without switching to a new 
operating system. —R. G. 


More Fax 
In the past two years, optical character 
recognition (OCR) boards have gone 
down in price and up in efficiency. But 
one thing that hasn't changed much is the 
price of the necessary scanner. 
Most fax machines have a fine mode, 
continued 


Breakthrough $899 Offer—Now You Can Drive CD-ROM 


For a limited time Compact Disk Products (CDP) is Nec CD-ROM drives | К? С» 
packaging the state-of-the-art NEC CD-ROM drive Ch : P. di (retail $1198}: Once again NEC E Ap, % 
Р : е " Mp, J has established an industry КА is 5, C 
with Microsoft's most popular CD-ROM software: کے‎ air, Liang БҚ buffers: talde ^^ 02, 
aom ve MT | | | r SN drives use ВК) NEC delivers the speed 
Package A—For $899, includes Microsoft Bookshelf, users demand, Each drive includes full % с, 
a coupon to purchase both Microsoft Stat audio CD hardware (accessible with CD-Play KC 
. - “To | “DR-77 s -alone ie also 
Pack and Microsoft Small Business Demo). The CDR iT tand-alone drive at Z t 
operates with Macintosh computers 1599 interface бл, © 


Consultant for only $50 each, a FREE сору | | 
of CD-Play Demo and FREE Federal Microsoft 


kit required). 


Microsoft Bookshelf (retail 5295: An indispensable 


Express delivery. collection of writers! references for 1 word j "rocessor users, [his is the 
. А & lar CD-ROM title published. Yo wu get instant access to: The 
Dal EXIT. NUES EX. js most popula get 
Package B—For $1189 also includes Microsoft NEC World Almanac, Chicago Manual of Style, Bartlett's Familiar 
Programmer's Library | 


(Quotations, Roget's LL Electronic Thesaurus, American Heritage 

Dictionary, Business Information Sources, The U.S. Zip Code 

Directory, Houghton Mifflin Spell Checker and Usage Alert and 
more! All Microsoft CD-ROM's are RAM resident and include powerful 
cut and paste features for popular word processing packages. 


icrosoft Stat Pack (геги 5123): Now vou have easy 


Momm in Suu gn r қ 1 

В | access to the abundance of statistics published by the Federal 
uy CD-ROM now! CDP sells over = =й TT Covernment—census dara, business statistics, agricultural 
200 quality CD-ROM titles for libraries, -— surveys and much more, plus Microsoft Excel and Lotus 


1-2-3 spreadsheet files for all tables. A must for marketers 


Mir iu = | 
and planners. 


[лаъ Lora un 


schools, legal and medical professionals, 

ETO û rer ee Оч MEE —— 
FE e most popular publications of the Small Business 

month. With IBM, NEC, and HP нү үлү Administration and Deloitte, Haskins and Sells on running 

announcing new CD-ROM based PC's а small business. Answer tax, accounting, legal, 

or Mini's, a CD-ROM drive is becom- штер Пр rte] i Duaci 

ing as necessary as а Порру drive. accountants, and consultants. 

"I believe more than ever that CD- 

ROM products will be a major force in 

the expansion of the information 

industry." Bill Gates. 


icrosoft Programmers Library 
(retail $395): All the critics are raving "a 
masterpiece of simplicis and function." PC 
World, Мау 89. A complete library (over 
20.000 pages) of the larest releases of 
Microsofts. Technical Reference 
Manuals covering O5/2, Windows 
MS-DOS, C, MASM, etc. with 5 


megabytes of source code. 


Also includes FREE 


AJEUIONDIC) 


SDE иеше 


B 
~4 


CDP isthe largest specialized supplier 
of CD-ROM products in the U.S. Since 1987, CDP has supplied you with prompt 
service and expert advice...at the best prices. CDP is committed to CD-ROM 


and it shows. Our Unconditional Guarantee is unmatched. Our free Federal CD ROM 

і 3 : are de" Networking 
Express delivery is an industry first. Call now and tomorrow you will be driving ата РС 
these power CD-ROM products. Credeti on Menier Terie Cini Pokasin 


KOW! 


І UNCONDITIONAL GUARANTEE 
98 1) IFOR ANY REASON you are unhappy with your purchase you may return it within Ё 
| 30 days fora FULL REFUND. 

\ | 2) During the 90-day NEC warranty period CDP M Bh E ment drives overnight. 


Webb pn", teni елі, 


ы 4 
hare cineca Қ С: er 


ORDER NOW! 800-МЕСАВҮТЕ (634-2298) 


Котен line open М-5, 9AM-9PM EST) 


Compact Disk Producers, Ine 
225 East Sith Screet, New York, New York 10025 
(212) 737-400 
C Please send me a free COP Enciclopedia of CD-ROM Products 
DXCerernae / personal check money onder enclosed 


Charge my iile опе) American Expres Optima VISA 
Мамет Саг! Diner’: Club 


Fax Orders 212-737-8289 * Inquiries’ Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 
FREE CD-ROM: Mail in your order coupon and receive the CD-ROM Source Disk 
FREE. Includes demos о of many popular CD-ROM products and retails for $89, 


*Federal Карс delivery free for phone бах orden within сопппетиа! LLS. only 
TX T шш шш шш ға жә жән кн ән SSS SSS БЕН БЕН SS 


Please send the package I've checked below. 

O Package “A'—Complete NEC CD-ROM drive kit (internal or stand-alone! 

plus Bookshelf and CD-Plas Demo (includes a coupon to purchase both Stat í 
Pack / Small Busines Consultant tor $50 each) for only $899! 

O Package "B'-Complete NEC CD-ROM drive kit (internal or stand-alone) plus 1 
Bookshelf, CD-Plas Demo and Programmer's Library (includes a coupon to purchase | 


_ E 4 er. date 


both Stat Pock/ Small Business Consultant for $50 each) for only $1199! 


Please send the following drive configuration with my order: 
C] Stand-alone NEC CDR-77; Select O PC/XT/AT/386 
or L Microchannel 


C internal NEC CDR-BOPC/ XT/AT/ 386 Only) 
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People are talking about us. 


“Lahey ЕТТІ is definitely for the programmer's market, with features for the casual 
and professional user... EDITOR'S CHOICE" PC Magazine 

"|t is a fantastic product." PC Australia 

"This is a very good implementation of FORTRAN, better than the one | use on my 
minicomputer system. /EEE Software 

"It should be the last FORTRAN compiler you will need to buy...” Four Computer 
“Lahey F77L was by far the easiest compiler to use..." Programmer s Journal 


"Compilation speed is Lahey FORTRAN's most remarkable feature; it is unbelievably 
fast...Realistically, Lahey FORTRAN is the most efficient and productive FORTRAN 
development tool for the DOS environment..." BYTE, Nov. 87, p./87—David W. Burleigh 


е 


m 


When people talk about FORTRAN 


the name mentioned most often is | 


Lahey 


Contac! us to discuss our producis and your needs (800) 548-4778 
Lahey Compuler Systems, Inc. PO Box 6091, Incline Village, NY 89450 
Tel (702) 831-2500 FAX: (702) 831-8123 Tix, 9102401256 


NOW!! А high speed stand alone copier 
for 514 and 3!'^ inch diskettes 
duplicates virtually any format 


When your requirements сай 
for unattended, high speed du- 
plication of virtually any 544 ог 
Зу inch diskette, Victory's 
Stand-Alone V3200 Duplicator 
is what you need, The reliable. 
desk-top design 15 ideal for 
bath office and industrial use. 


The V3200 features: 

° Simple push-button operation 

+ Switchable 392 and 5% inch 
copy drives 

* Support for most formats in- 
cluding IBM, Apple. Amiga, 
and Atari 

* Copy speed up to 250 
disks/hour 

* Batch Processing multiple 
jobs with different formats 

* Production statistics display 

* Exceptional copy quality 


== 


Top quality copying 

Victory Duplicators actually 
improve the quality of copies 
дигли duplication. The V3200 
validates the integrity of each 
master disk and veribes copies 
bit for bit to ensure quality. 
The system automatically 
sorts copied disks into an ac- 
сер! or reject output canister. 


Do-it-yourself service 
Victory systems have built-in 
dignosbcs to test and mam- 
Lam Ше system. A preventive 
maintenance indicator alerts 
you at regular intervals to 
check drive alignment and 
clean drive heads using utili- 
ties included with the system. 


The modular дезип of the 
VIAN and Victory s overnight 
shipment of replacement parts 
let's vou service Ше system at 
your locaton, avokling costly 
offsite repair and downtime. 
Victory stands behind the 
V3200 with a four month 
warranty. 


Call (800) 421-0103. 
And ask about Victery's family 
of affordable Autoloaders. 


VICTORY 
ENTERPRISES 


technology Inc 


Victory Plaza 

1011 E. 53:5 Street 

Austin, TX 78751-1724 

(512) 450-080) 

In Europe coll HFI Paris 11-1, 4414517 
Frankin (44-6074) 20031, Ман (359-71 
3380)535, England (4-4) 2288246, 
Loadplan- London (44-11 200-7733. 
Loadplan-Ausiralia 10-1: 525 MRE 
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ASK BYTE 


which has good enough resolution for 
OCR. It seems to me that a fax interface 
could be incorporated on the OCR board. 
The board would give the fax machine 
the signal to begin transmitting. make 
the A/D conversion, and calculate the 
scan rate and linear conversion to use the 
fax signal. I see quite a market for such a 
board. What are the problems? 

Robert R. Stevens 

Phuket, Thailand 


Í believe you're describing the )ах-та- 
chine-on-a-board technology, which has 
progressed rapidly in the past vear, Prod- 
ucts of this type can now be had for about 
$400 or so. It would be a simple matrer to 
have the fax call up the microcomputer 
with the fax board and transmit the digi- 
tized document to ihe microcomputer. 
What's missing then is the software to 
feed ihe received fax to the OCR board. A 
few hundred dollars will get vou the nec- 
essary file-conversion software and 
drivers. Contact the manufacturer of the 
OCR board you'd like to use. 

With scanners now down to 31000, it 
might be easier just to buy an inexpensive 
scanner. If you ve just spent thousands on 
a good OCR board, you'll have to spend 
$400 or more for a fax curd and a few 
hundred more on software. 

Another approach to your problem is to 
turn to the class of fax machines that in- 
corporate storage and serial connections 
for computers. Thev were made specifi- 
cally to work in the wav that you've de- 
scribed. You connect the output of the fax 
machine directly to vour computer, When 
vou feed in the document, the fax acts like 
а scanner, sending the digitized docu- 
ment to the microcomputer. Fax manage- 
ment software can send thís to an OCR 
board or software product, convert it to а 
graphic for desktop publishing, and so 
on. Fax machines with this capabilitv are 
available from Canon and other manu- 
facturers. There is commercially avail- 
able software that does all the necessary 
routing and conversions. FaxMate from 
Bright ideas (87A Ocean SiE, South Port- 
land, ME 04106, (207) 767-6031) per- 
forms all these functions, as well as using 
the fax as a modem and a printer. 

—H. E. 


Madel 100 Goes to School 
Some years ago I purchased a Tandy 100 
laptop. Now I want to use it as an elec- 
tronic notebook for college. How do I 
dump my files from it to my IBM clone (а 
12-MHz 80286 machine)? 
Arthur L. Peasall 
APO, NY 
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Heres How We Protect 
ProfitsBetter. 


EMT WC VE 


Ке our kev-interrogation routines are encrypted, and our modular software management, creative гё 
Ware is custom-wired to distinguish each of our clients’ keys, дето control and a path for future upgrades. 
Wir clients have the highest degree of security available. The information stored in the MEMORY KEY cag 
. Unlike other manufacturers, our routines assume responsibility — niently reprogramme d by your application softw are e 
for all hardware, software and timing issues. | users site via software disk or mod 


And what this means is that vour engineering Fiol жез ты Custom hardware All our products attach conveniently 
time and money won't be wasted reinventing | degree of security each developer printer port, are transparent and allow for? 
protection schemes. unlimited back up copies. | 
We offer two high securitv products for | Ё No pro- For serious software protection, call now. 
copy control: the KEY and the MEMORY "KEY. “еке E» СЕУ And start protecting your profits. 
Our protection devices can also be used for | to fai or = necessary | Hands down, we're better. 
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serialization techniques, software leasing, 
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Can be dynamically 
reprogrammed at the Over 55 langua 


user Site via diskette supported in D S. MARKETING, INL. 
M ICRO PHAR or modem. ХЕМІХ and О5/2 
| < 1-800-843-0413 se Habla Español 
іп Europe: Microphar, 42, Ave. Sainte Foy 92200, Neully Sur-Seine France In the Americas and the Pacific: ProTech, 964X).] Southem Pines Blvd. Charlotte, NC 28217 


Tel: 33-1-47-38-21-21 Fax: 33-1-46-24- 76-91, Call to obtain distributor addresses in: Tel: 704-523-9500 Fax: 704-523-7651 Hours: Mon-Thurs: 8:30-7:00 ЕТ, Fri: 8:30-5:30 ET 
Belgium, Ireland, Italy, Netherlands, Portugal, Spain, Switzerland, U.K. & ¥. Germany. FOR А DEMONSTRATION PACKAGE OR ADDITIONAL INFORMATION, PLEASE WRITE OR CALL. 


ASK BYTE 


You have fine taste in computers—the 
Model 100% light weight and good bat- 
tery life make it an excellent choice for 
taking notes (I own a Model 100 myself). 

The Model 100 has a standard RS- 
232C serial port that supports all the ex- 
pected speeds up to 19.2 kilobits per sec- 
ond. To connect it to an AT clone, you'll 
need a cable that looks like what I've 
shown in figure 2. 

Find some telecommunications soft- 
ware for your AT that can handle ASCII 
file transfers with XON/XOFF handshak- 
ing. Almost anything will do. Connect the 
cable and set the AT to full-duplex, 2400 
bps, no parity, 8 data bits, and 1 stop bit. 
From the Model 100 main menu, move 
the cursor to TELCOM and press Return. 
Press F3 for STAT(us). For 2400 bps, the 
Status setting is O8NIE. Press F4 for 
TERM. Type a few characters on the 
Model 100; you should see them appear 
on the AT. Test the setup on the AT, too. 

When you're ready to transfer a file 
from the Model 100 to the AT, start the 
software on the AT side "receiving" or 

"downloading" an ASCII file. On the 
Model 100, press F3 (Up). Enter the file- 
name and press Return. After the file is 


Model 100 end 
DB-25 male 


AT end 
DB-9 female 


Pin 2 


Pin 3 Pin 3 


Pin 7 Pin 5 


Figure 2: Diagram for a PC 
AT-to- Model 100 cable. 


transferred, stop the AT's receive opera- 
tion. The file you receive on the AT will 
still be formatted for the Model 100. 
Paragraphs are represented as one long 
line with a carriage return at the end. De- 
pending on your word processor, you may 
need software to convert the carriage re- 
turn character to a carriage return/line- 
feed pair. 

To send a file to the Model 100, set the 
AT to “send” or “upload” a file. If pos- 
sible, make sure that the AT strips off 
linefeed characters. Press F2 (Down) on 


the Model 100 to start the transfer. Enter 
a filename and press Return, and then 
start the receiving process on the AT. You 
may want to try other transmission speeds; 
check your Model 100's documentation 
for changing the data transfer rates. 

A less-technical means of saving files 
on the AT is a product called Disk+ from 
Personal Computer Support Group (4540 
Beltway Dr., Dallas, TX 75244, (214) 
404-4008). Disk + isa ROM chip that fits 
in the Model 100 and a disk that you load 
on your AT. You connect the cabling be- 
tween the computers and run both soft- 
ware packages. You simply position the 
cursor over the file you want to transfer, 
and Disk-- automatically sets the data 
transfer rates and transfers the file. 
You'll still need to do some simple file 
conversions to use the file in your AT's 
word processor. Personal Computer Sup- 
port Group will even sell you the cable if 
you don't want to make it yourself. 

By the way, if the keyboard noise both- 
ers your fellow classmates, gently pry off 
the keytops and place small orthodontic 
rubber bands around the keyswitch posts. 
This cuts down on the noise. —H. E. 

continued 


[ | ASSEMBLERS 


MS Macro Assembler 150 97 92 
Turbo Assembler/Debugger 150 98 93 
C] BASIC & ADDONS mmm 
MS Quick BASIC 4.5 99 67 64 
QuickPak Professional 149 109 99 
[ ] C LANGUAGE- COMPILERS m 
Lattice C - 3.4 250 156 143 
Microsoft C 5.1 450 287 283 
Microsoft Quick C 99 67 64 
Turbo С by Borland 150 98 94 
COBOL SEE 
MS COBOL 3.0 900 599 569 
Realia COBOL 995 799 769 
L_] DATABASE MANAGEMENT ша 
Clarion 695 399 379 
D the data language 395 339 289 
Magic PC 209 259 229 
Paradox 3.0 725 489 479 


Clipper mer 87 695 420 419 
dBASE 795 489 479 
FoxBASE + 2.1 395 209 199 


(| DBASE TOOLS mmm 


Clear+ for dBASE 200 149 139 
dBRIEF w/BRIEF 275 Save Save 
dSalvage 100 83 79 

R&R Relational Reportwriter 149 99 93 


Programmers 
Wholesaler 


(Canada 800-344-2495) 


C] DEBUGGERS/ 


DISASSEMBLERS 
Periscope 1! 175 129 109 
Periscope Ili 1395 1069 999 
Soft Probe II/TX 395 269 239 
ГІ DEVELOPMENT TOOLS ше 
Clear+ for C 150 143 139 
PC-Lint 139 99 89 
PolyMake 149 129 123 
PVCS Professional 395 339 309 
ÛJ EDITORS 
BRIEF 195 Save Save 
Epsiion 195 139 109 
KEDIT 150 129 109 
SPF/PC 245 169 144 
Vedit+ 185 109 99 


[ ] FILE ADDONS пана 


Btrieve ISAM 245 169 144 
ха 795 579 529 
c-tree Бу Faircom 395 279 249 
d-tree 495 319 299 
r-tree 295 199 179 
Г] FORTRAN E 
MS FORTAN 450 299 289 
RM/FORTRAN 595 409 389 


[ ] GRAPHIC ADDONS шишин 


GSS Development Toolkit 620 459 429 
Halo '88 395 256 238 


Hoops 495 389 369 


800-228-3736 | H 
vf Check our vatues! 


OBJECT- 


ORIENTED 
Actor 495 399 379 
Smaiitalk/V 100 59 54 
Zortech C++ 150 129 Save 
OS - SUPPORT кшш 
DESQview 130 79 73 
MS Windows/286 99 67 64 
C] OTHER PRODUCTS mmm 
Carbon Copy Plus 195 115 104 
CO/SESSION 249 179 159 
HEADROOM by Helix 95 Save Save 
Link & Locate 350 249 219 
Norton Utilities Advanced 150 79 77 
РС Tools Deluxe 80 45 43 
Remote2 195 104 99 
ГІ SPREADSHEETS mmm 
1-2-3 495 299 289 
Excel 495 239 229 
Multiplan 195 139 129 
Quattro 248 164 159 
SuperCaic V 495 319 299 
[ ] TEXT SCREENS ADDONS аиа 
C Worthy w/Forms 295 Save Save 
Greenleat DataWindows 295 179 159 
Vermont Views 395 319 299 


C] WORD PROCESSING aaa 


Sprint 200 134 129 
WordPerfect 495 239 234 
Wordstar 495 259 249 

Over 1,000 popular 

products! 


Prices subject to change without notice. 


FAX 472-4951 - 20 Fort Street, Quincy, Massachusetts 02169 > Hours: M-F 8:30-5 EST WE PAY FOR DELAY: CALL FOR DETAILS. 8Ү989 
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SmartWarell lets 

you design and 

enhance custom- 

ized reports using SmartWarell is the 

64 combinations of newest product in 

fonts, sizes, colors, the line of Informa- 

and styles. tion Management 
Software From 
Informix. 
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It's so simple, information, and creating the perfect business document. Suddenly, 
it's brilliant. Imagine having the power of a Word Processor, new ideas start coming to mind. You're thinking, this is the edge 


Spreadsheet, Database, and Communications — all in one I need to succeed. l'm not going | NM AINA 
package. Envision the amazing ability to leap back and forth to look like everyone else any- NI HIVIX 
between each application, gathering presentation-ready more. l'm going to look smarter.  NEOFMATION MANAGEMENT SOF Want 


ASK BYTE 


eee 


What’s in a Word? 

I am interested in the structure of .EXE 
program files. By reading explanations 
about the .EXE header layout in various 
books on DOS, I have come to under- 
stand all but one item, the word check- 
sum at byte offsets 12-13 hexadecimal. I 
have experimented with it by plugging in 
a variety of arbitrary values in a couple of 
.EXE-format programs, but the pro- 
grams have always loaded and run with 
no problems. 


How is this value calculated, and how 
is it used when the program is loaded and 
running? 

Ronald Rowley 
Laurel, MD 


The item you describe is the опе 8 com- 
plement checksum of all the words in the 
.EXE file. This item is calculated by 
LINK (as LINK is creating the .EXE 
file), such that if you add together all the 
words of the . EXE file, the result (ignor- 


Here's the PC Voice Mail system that can 
increase your productivity hy over 9 weeks. 


The average business person wastes 
5 to 7* hours each week on the tele- 
phone. That's over 9 weeks a year of 
wasted time and profits. That's why you 
need Watson. 


What Is Watson? 

It's the $199 hardware and software 
system that turns your PC and tele- 
phone into an intelligent communica- 
tions system that outperforms voice 
messaging systems costing thousands 
of dollars more. 


Why Watson? 

Because Watson invented the cate- 
gory of PC voice mail. Because PC 
Magazine selected Watson Version 1 
as "Editor's Choice for Product of the 
Year in 1984." Because Watson Version 
6.23 is a Hayes compatible modem 
(1200 or 2400 BPS) that runs com- 
pletely in the background without inter- 
fering with other computing functions. 
Because Watson comes with a 60- 

day free support program. Because 
Watson has over 30,000 satisfied 
users. And because over 4596 of 

our sales come from user referrals! 


All This For Just $199. 

With basic Watson you'll get a single or 
multiple user system that answers the 
phone; forwards messages to an 
phone, even pagers; provides pnvate 
and public voice mailboxes; gives you 
a personal calendar and programma- 
ble alarms plus a dictation system with 
full featured voice editing. You'll get 
auto dialing, remote access operation 
and message retrieval. Plus a sortable 
phone book based on a Rolodex^ 

Пе card structure in which you can 
enter free form notes and do key word 
searches. And it's all yours for just $199. 


Watson —Voice Information 
System (VIS) Option. 

An English-like command language 
that allows you to customize voice mes- 
sages, control message sequences 

with touch tones for both inbound and 
outbound response applications. 


Hear All About It. 


To decide which Watson is right for 
you, call our Demo Hotline. You'll hear 
an actual demonstration and discover 
all the ways Watson can work for you. 


Call Our Demo Hotline Now. 
1-800-6-WATSON, EXT. 242. In MA 
1-508-651-2186 EXT. 242. Or to order 
Watson directly, call 1-800-533-6120 
EXT. 242 (in MA 1-508-655-6066 
EXT. 242). 

MasterCard, VISA, and American 
Express accepted. 


30 Day Money-Back Guarantee. 
Try Watson for 30 
days. If you arent 
completely satisfied, 
return it for a full 
refund. 


FREE Copy Of 
Phone Power 
Just For 
Listening 

To Our Demo. 
We'll send you a free 
copy of Phone Power, if you call 
before 10/31/89 and ask for extension 
242. No order necessary. Over 200 
pages of practical techniques for small 
business owners and company execu- 
tives. Make your telephone and your 
time more profitable. 


aa r 
GEORGE A WALTHER 


* George Walther, Phone Power (New York: Berkley Books, 1986) 


Call on the power of 


from Natural MicroSystems 
B Ene Drive, Nabck, MA 01760-1313 
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ing carries) is hexadecimal FFFF. The 
idea was that when you went to execute 
an .EXE file, DOS would calculate the 
file's checksum and refuse to run the pro- 
gram if the result was anything other than 
FFFF (indicating a possible corrupt file). 
To date, I haven't found a version of MS- 
DOS that pays heed to the checksum. lt 
appears that you haven t, either. —R. G. 


Multiple Monitors 
I have an XT clone, a monochrome moni- 
tor, and a TV monitor. I also have an 
IBM monochrome card, a color graphics 
card, and a Hercules-compatible graph- 
ics card. Right now, I have the mono- 
chrome card and the color graphics card 
in the machine. I can output text on the 
monochrome monitor, but not graphics. 
I'd like to do graphics on the mono- 

chrome monitor and play games on the 
TV monitor. I plan to replace the mono- 
chrome card with the Hercules graphics 
card, but a friend said that this would 
break my motherboard (two graphics 
cards can't be placed in the same mother- 
board). Can I output graphics to the 
monochrome card and play games on the 
color monitor? 

Daniel Fu 

Austin, TX 


It is possible to combine Hercules and 
CGA graphics adapters in the same ma- 
chine, but there are a few qualifications. 
First, you need an IBM CGA card or 
clone with composite output. This will let 
you connect your CGAÀ card to the TV for 
the price of an RF modulator. Second, 
you'll need to configure your Hercules 
clone to run in half mode, so that it will 
be able to share the display segment with 
the CGA card. Most applications written 
for the Hercules graphics card require 
full mode, so you may have trouble with 
off-the-shelf software. One last caution: 
The composite output from the CGA card 
may be suitable for games only. —S. А. 


FIX 


In a June What's New item (“НурегРай 
Goes DOS") and a July Short Take 
("Desktop Manager with Hypertext 
Power") on HyperPAD from Brightbill- 
Roberts, we mistakenly referred to Hy- 
perPAD's scripting language as Hyper- 
Script. The actual name of the scripting 
language is PADtalk. HyperScript is a 
registered trademark for the program- 
ming language used in WingZ by Infor- 
mix Software. 8 


CHAOS MANOR 
MAIL 


Jerry Pournelle answers questions about his column 
and related computer topics 


Unix Multitasking 
Dear Jerry, 

Your latest endeavors Іп Unix have 
caught my attention. Î work in MS-DOS, 
the Mac operating system, and Unix, and 
I prefer Unix more each day. I'm afraid 
that vour statement about Unix not doing 
multitasking 15 100 percent wrong. The 
real problem 18 that the non-network ver- 
sion of Q&A Write was not designed to 
work ina true multitasking environment. 
It was designed to work in a single-user 
environment, and when it finds another 
copy of itself running, it assumes that 
you are trying to violate vour copyright. 

DESQview gets around this not by ac- 
tively multitasking but by using an auto- 
mated fast context-switching scheme. 
It’s probably just a simple round-robin 
system without dynamic load balancing 
or any other optimization. Since you just 
have a context switch and only one active 
process at a time, Q&A cannot tell that it 
has been loaded more than once. 

In Unix, multiple processes know who 
their user is, but Q&A isn't aware that 
the user of one process is the user of the 
other process, because it doesn't bother 
to check. You see, Unix processes are 
not special cases for certain situations; 
they are generalized and carry enough 
information to allow them to identify 
themselves, their owner, their environ- 
ment, and morc. 

I applaud your looking into Unix, and 
I think that since we now have microcom- 
puters powerful enough to support Unix 
properly, we will see more powerful ap- 
plications. With you pointing to trouble 
spots in Unix, we may see a new level of 
refinement and performance for users. 
With the interprocess communication 
and networking abilities of Unix, we 
should see the visions of Mitch Kapor 
materialize. The types of things he wants 
to do may be impossible on an MS-DOS, 
CP/M, or Macintosh operating-system 
machine. 

Tony Dean 
Douglasville, GA 


Clearly you know more about Unix than f 
do, but my point was then and is now that 


Unix remains a guru-friendly system that 
requires wizardry to get and keep it run- 
ning. If you have access to a wizard, it's 
probably wonderful. 

i keep hearing about new Unix-based 
systems that won't have that problem. So 
far, ! haven't had a chance to run one. 

Steve Jobs once said that no one in his 
right mind would use Unix as the operat- 
ing system for a new computer. He has 
clearly changed hís mind. Perhaps new 
versions of Unix will change mine. 

—Jerry 


Under-the-Desktop Keyboard 
Dear Jerry, 

The usual low-budget recourse to lack 
of work space is to get a flush door апа 
set it across a couple of sawhorses or 
small bookcases (and in cases of absolute 
necessity, cinder blocks), but usually 
either the keyboard or the table is at the 
wrong height. Enter the keyboard draw- 
er, but, as you once remarked, these are 
not made long enough (or perhaps deep 
enough) for a mouse beside the key- 
board. 

Му solution to this problem (actually, 
I needed space for a digitizing tablet 
rather than a mouse, but the principle is 
the same) was ta buv a pair of keyboard 
drawer slides. These are full-extension 
slides like those on file drawers, but they 
have hanging brackets to screw onto the 
bottom of a table. They provide a drop of 
about 3 inches, which gives vou a key- 
board height of 26 inches or more under à 
standard 29-inch table. АП you need then 
Is a piece of X-inch plywood— whatever 
size you want—and vou're home free. 
Му slides are made by Knape & Vogt 
(Model #8100). The l4-inch size (the 
smallest) is about right for a keyboard, 
and a pair costs $12.05. I hope this helps. 


continued 


Jerry Pournelle hoids a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as "jerryp. " 
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` Puzzled over 
which Pascal 
compiler is best 


— Our tools support both 
QuickPascal and Turbo Pascal. 
POWER TODI S 16/5 


мик iu. РІП uy 
Full featured function library 
Ф Features context sensitive help screens 
* window oriented pick sts ® multiple-line edit 
fields with fully cantigurable edil keys 
€ moving bar pull-down menus and windows 
Ф (n-memory sort routines. € EMS support 
+ 1585 and ISAs Ф and much more! 


ASYNCH PLUS $129 


Teun 


Asynchronous communication manager 
Ф Features speeds to 15 2R haud 
€ ХОМ/ХОҒҒ protocol # support for up to 4 
comm ports # hardware handshaking 
€ ХМолеті file transfer @ 1/0 buffers up to БАК 


# and much more! 
POWER SCREEN $129 
Sergen 1/0 manager 
Ф Features screen painter Ф virtual screens 
Ф dala validation % contend sensitive help 
Ф ийите screens Ф delinable keys 
Ф and much more! 


Fast, flexible and affordable! 


Blaise Computing offers programming tools that 
are last, flexible and affordable. Call now to 
order or to ask for a free brochure on our full line 
of products for C and Pascal. 


FREE with these products! 


Source code, complete sample programs, a 
comprehensive reference manual with extensive 
examples, the Norton Guides Instant Access 
Program, and a comprehensive online database. 


| Supports QuickPascal and Turbo Pasca!! 


All ot these products support Turba Pascal 4 D, 


| 3.0, and 5.5 and Quickpascal 1.0. 


Put Blaise tools to the test! 


if at any time during the first 30 days vou are not 
completely satisfied with their speed and 
llexibility, we'll refund your money 


Call (800) 333-8087 today! 


FAX: (415) 540-1938 


5t. АЗЕ к OMPU Шы INC. 


mus ІШ Nach pies Û A ЫТ 


Turpa Pascal 15 а registered trademark of Borland International 
Омюћ Расса! 15 а rmpsinred ! rademiark at Macros Corporati 
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On another subject, I have recently 
converted most of my computing opera- 
tions from CP/M (and HDOS) to MS- 
DOS, and I miss some of the nice touches 
that I used to be able to write into the 
programs I used. So I'm looking for a 
disassembler that will let me do some 
customizing—particularly on dedicated 
application programs like AutoYACHT, 
which I use to fair up the lines of new de- 
signs. I have seen a program called The 
Sourcer reviewed with pretty favorable 
comments. Do you have any experience 
with it? Or do you know another, prefer- 
ably reasonably priced, program? 

Michael Porter 
Chebeague Island, ME 


That's a great idea. My present computer 
table is large enough and has a mouse 
platform, but the whole thing is 48 inches 
wide, which is larger than I like. 

I'm contemplating rearranging the of- 
fice—we 're doing a CAD plan first, using 
Generic CAD (although we have Auto- 
CAD, which is superb, I thought I'd try it 
with something more affordable for read- 
ers). 1 should have thought there would 
be hardware to let you do that, but some- 
how the idea hadn't sunk in. Thanks. 

I've heard reasonable things about The 
Sourcer, but I have not used it. I fear 1 
haven't disassembled a program for at 
least five years. Sigh. There's no better 
way to really learn what's going on. 

—Jerry 


Not Seeing Red 
Dear Jerry, 

I have a Zenith FTM display, model 
ZCM-1490, and I have experienced in- 
termittent problems with the red gun. 
When I come to work in the morning and 
turn on my computer, there's about a 50 
percent chance of no red for 15 minutes 
or so until the monitor warms up. I veri- 


CHAOS MANOR MAIL 


fied that the problem was in the monitor 
by putting a second monitor (a multisync 
type) on my desk and swapping the video 
cables (I have rewired the cable on my 
FTM to be the same 9-pin connector as 
the multisync). Lately, the red has also 
disappeared a few times in the after- 
noon. Unfortunately, intermittent prob- 
lems don't tend to show up when you 
bring the item in for service, so I have re- 
signed myself to occasionally lacking red 
until the problem worsens. 

That's not the only problem I've had. 
When I got my first FTM, I showed it to 
some people in the office a couple of 
times. Then, after the accumulated “оп” 
time was about 20 minutes, it got really 
bright and out of focus for a little while, 
and then it went blank. A trustworthy co- 
worker suggested the high-voltage sec- 
tion as the culprit. The local Heath/ 
Zenith dealers swapped it for free with 
the one they had, which is the one that is 
now having the red problem. I'm lucky 
that those first 20 minutes of demos were 
done on a PS/2 УСА before I rewired the 
cable. 

Despite these problems, I am en- 
thralled with the image quality of the 
FTM. I am using it with the Pepper SGT 
board from Number Nine Computer 
Corp. While this board may be a bit pric- 
ey for most people ($1995), devoted pro- 
grammers may find it worthwhile. It 
contains two graphics coprocessors; the 
Intel 82786 provides hardware window- 
ing support and "canned" graphics 
functions, and the TI 34010 provides 
programmable graphics functions. This 
is the only display board I know of that 
provides this absolutely essential combi- 
nation of functions. Hardware window- 
ing means that different regions on the 
screen have their own pointers to bit 
maps, so independent smooth scrolling 
of each region can be accomplished by 


changing pointers rather than moving 
huge amounts of data. Programmable 
graphics functions are needed because it 
is impossible for the chip designers to 
think of all the graphics algorithms that 
you will need. 

There is not much off-the-shelf soft- 
ware that can really take advantage of 
this board, other than AutoCAD and 
Lotus 1-2-3 with customized drivers. I 
suspect that Windows and Presentation 
Manager currently treat the screen as one 
big bit map rather than allow the graph- 
Ics driver to maintain separate bit maps 
for each window; if this is true, I hope 
things will evolve. 

The connector on the Pepper SGT 
board is a DE9 (common 9-pin) type. At 
the time I purchased the Zenith FTM, I 
wanted to make an adapter but could not 
find a female DE15 connector (15 pins in 
the space of 9) to mate with its video 
cable. Therefore, I cut off the FTM's fac- 
tory DE15 and replaced it with a DA15 
(normal 15-pin) and then used an adapter 
cable to get down to 9 pins. However, 
now Radio Shack sells male and female 
DE15 connectors. 

Kevin C. Scott 
Rochester, NY 


Like you, I've had problems with the 
FTM, but the darned thing is so glori- 
ous—glare-free, under horrible lighting 
conditions—that it doesn't matter. It's 
wonderful. 

It's also the only American-made 
monitor on the market, to the best of my 
knowledge. 

Thanks for the tip. I've had a horrible 
problem finding proper cables. Now- 
adays I call the folks at Candy Cable of 
San Diego and let them worry about mak- 
ing the darned things up. They do it for 
not a lot more than I could do it myself, 
and theirs are much neater.—Jerry m 


Subscription Problems? | 


If you have a problem with your BYTE subscription, write us with 
the details. We'll do our best to set it right. But we must have the 
name, address, and zip of the subscription (new and old address, 
if it's a change of address). If the problem involves a payment, be 
sure to include copies of the credit card statement, or front and 
back of cancelled checks. Include a “business hours” 
phone number if possible. 


Subscriber Service, P.O. Box 555, Hightstown, М] 08520 г: 
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We want to help! 


BYTE 
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Youve spent 
the best years 
of your Ше 
searching for it. 


You've analyzec 
experimented, 
pondered, prob 
discovered the 


rutinized, 
'estigated,dissected, 


and finally 4 
е eternal truth. m. 


ou already know about the 
ІР LaserJet printer's razor- 
harp text, saturated black 
ones and large selection of 
calable typefaces. They've 
nade LaserJet the most pop- 
ilar laser printer in history. 


3ut we felt our equally fine 
sraphics capability went 
inappreciated. So we com- 
nissioned this portrait 

x an old friend who moved 
to L.A. Notice her smooth 
curves, subtle gray shades 
and highly defined features. 


AR 


There's a LaserJet to meet 
everyones needs. Whether 
you need larger paper vol- 
ume, duplexing or envelope 
feeding, So when it really 
counts, better do it on a 
LaserJet. The original, and 
still the best. 


LASERJET 


S C A N J E Т 


Pretty pictures, arent they? 
Actually, the black and white 
images, right down to the 
brush strokes on Mona Lisa's 
hands, соше unretouched 
from the HP ScanJet Plus 
scanner. It's the first afford- 
able 8-bit scanner to bring 
photographic quality to 
your desktop. 


At only 52190; ScanJet 
Plus provides the top image 
processing in its class. With 
256 gray shades. Over 100 
contrast settings. Even the 
widest range of scaling, 
from 4 to 200% in 176 
increments. 


And SeanJet Plus reads both 
bound and loose-leaf doc- 
uinents as well as it scans 
ünages. Just plug it into 
your IBM AT-compatible, 
PS/2 or Macintosh computer 
and experience the finest 
desktop reproduction avail- 
able. А woman like Lisa 
deserves no less. 


A 


| 


* 
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Poor Leonardo. He didn't 
anticipate the HP PaintJet 
color printer with its thou- 
sands of brilliant colors. Now 
anyone with $1395* (add $125 
for a Macintosh interface) 
can produce a masterpiece 
of fine art. 


Or a masterpiece of busi- 
ness. Because the PaintJet 
works with nearly all of 
your favorite text and 
graphics software packages. 
On both IBM-compatible 
and Macintosh computers. 


So whether you're making a 
presentation or sharing your 
vision with the world, you 
cant beat the PaintJet. It's 
what artists are starving for. 


РА IN T J E Т 


D E БВ К J E I 


Why settle for dot matrix 
when you can have laser 
quality? The HP DeskJet 
PLUS printer prints at 300 
DPI, thanks to its advanced 
inkjet technology. 


Think of it, laser-quality text 
and graphics for only $995* 
Apple users can get the same 
high quality on their desk- 
tops with the HP DeskWriter 
printer designed specifically 
for the Macintosh; it's only 
$1195* No more bulky dot 
matrix. No more jackham- 
mer noise. No more of that 
connect-the-dots look that 
keeps your reports from 
being taken as seriously as 
they should be. 


DeskJet PLUS works with 
the most popular soft- 
ware and with any IBM- 
compatible PC. So take 

a look at DeskJet PLUS, 

It may not be a laser printer 
but vou dont have to tell. 
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and you could somethin g 
to smile about. 


Announcing Hewlett-Packards апа you will be entered into а 
"Looks Are Everything ‘andom drawing. 
Sweepstakes." 


See official rules on back of 
Heres a challenge that can entry card for complete details. 
really put a smile on your face. 
Send us an original printed 
sample (no mechanical repro- 
ductions, please) of your most 
creative computer output— 
business graphics, design work, 
whatever—and you could win 
a complete Hewlett-Packard 
system or other valuable 
Hewlett-Packard prizes** 


To receive another insert 

and official entry form, prod- 
uct literature or the name 

of your nearest authorized 
Hewlett-Packard dealer, call: 
1-800-752-0900, Ext. 712H. 
One entry form per request. 
While supplies last. Entry form 
request. must be made no later 
than September 30, 1989. 


Show us your genius. We know , 

you've got a computer-generated There is a better Way. 
masterpiece —something you 

created for your boss, your own 

company, or even just for the K 
fun of it. Send it to us, along р 
with the attached entry form, 


HEWLETT 
PACKARD 


amar 


"Іп deu of wend амны ent put vind may мЧні enmqpibetesd ч мее черн? а ае entry Fre mm ondy (name, adress, anrd bime df npe] 
н" Firat Prige: rine Hewlett Packard system which will inclinie one of exh af the follwing Vectra QS МІН” Laer del Seres ПІ printer. Pani det інім prater P ek det 
PLEU» printer Sean et Plus sanner aml гари Gallery ballo Vea ынта нғ pans kage conc hida Drawing Hallers arli harte tialleory | A Second Peles: lie quor wn 
from атк eight condom «diete Flewleth Packard peripheral prifcis. Dav [axer Jt Sees d] printers, {зала andes Plus samet Two nint dep ook printers tan d bes 
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A 20-megabyte 
Laptop That Won't 
Weigh You Down 


E ven when configured 
with its rechargeable bat- 
tery and an optional Prairie- 
Tek 2'5-inch hard disk drive, 
the GRiDLite XL (extra 

light) weighs only 972 pounds. 

One reason it's so light 15 
the compact hard disk drive. 
Another reason is the smaller 
and lighter battery afforded by 
the iow power consumption 
of the Prairie Tek drive and the 
LCD. Battery power tasts 3 
to 4 hours. 

The GRiDLite XL is based 
on an 8-MHz 80C86 CMOS 
CPU. A standard configura- 
поп includes 128K bytes of 
RAM (upgradable to ! mega- 
byte), a 1.44-megabyte 31⁄2- 
inch floppy disk drive, and 
video (CGA, 9-pin), serial, 
and parallel ports. Options 
include the 20-megabyte hard 
disk drive {which replaces 
the floppy disk drive), an 8087 
math coprocessor, and a 
2400-hps internal modem. 
Price: $1950; with 20-mega- 
byte drive, $3125. 

Contact: GRID Systems 
Согр.. 47211 Lakeview Blvd., 
Р.О. Box 5003, Fremont, CA 
94537, (415) 656-4700. 
Inquiry 1115. 


Dynabook 
Introduces Modular 
Notebook 


A notebook-size computer 

k called the Dynabook 286 
has a modular design. 

There's a processor/keyboard/ 
disk unit, a display unit, an 
optional battery, and an op- 
tional “docking station” Tor 
quick attachment to printers or 


The GRiDLire XL, with a 20-megabvte drive, weighs 99 pounds. 


other peripherals. 

The processor unit is based 
around a 16-MHz Harris 
80C 286 (with an optional 
12-МН? 80237 math copro- 
cessor), It includes ] megabyte 
of one-wait-state, 100-05 
RAM (expandable to 4 mega- 
bytes) and a full-size key- 
board. А |.44-megabyte 3'2- 
inch floppy disk drive is 
standard, and built-in 20- 
megabyte or 40-mepabyte 
hard disk drives can be 
ordered. 

The detachable biue-tinted 
display, only X4-inch thick, 
uses electroluminescent 
backlit supertwist LCD tech- 
nology and measures 11 
inches diagonally. 

For power, the Dynabook 
286 uses either an unusual dry 
lead acid battery, which has 
the same dimensions as the 
computer and 15 only !5-inch 
thick, or a lightweight but 
bulky АС power adapter. 
The 2- to 4-hour battery does 


nor need to be "deep 
charged"; instead, it can he 
topped off like a gas tank. Il 
also weighs 5 pounds, bringing 
the full weight for a mobile 
version of the Dynabook to 
more than 14 pounds (not in- 
cluding the hard disk drive). 
The company says the AC 
adapter includes built-in surge 
suppression. 

The 2-pound docking sta- 
tron snaps onto the back ot 
the computer with two big 
latches. On the back are a par- 
allel port, two serial ports, 
and ports for an external key- 
board, mouse, YGA monitor, 
and AT expansion bus, 

Price: $4695; with 20-mega- 
bvte hard disk drive, $5195; 
battery, $249; docking sta- 
tion, $299, 

Contact: Dynabook Tech- 
nologies, 6150 Stoneridge 
Mall Ка., Suite 225, 
Pleasanton, CA 94566, (415) 
847-0660. 

Inquiry 1116. 


SEND US YOUR NEW PRODUCT RELEASE 

We'd Ше to consider your product for publication. Send us full 
information, including price, ship date, and an address and 
telephone number where readers can get further information, Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Information contained in these items is based 
on manufacturers written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
meniioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbvtes. sw 


und microhytes. hw conferences. 


From VCRs to 
Computers, Emerson 
Reaches Out 


- merson Radio charged 
into the personal com- 
puter business this month 

with three low-end, low-priced 
systems that offer something 
new. 

For example. Emerson 
commissioned Microsoft for 
MS-DOS 3.3 in ROM. You 
can also order DOS on disks, 
but the company says it plans 
to upgrade all DOS-in-ROM 
models with talking capabili- 
tles sometime later this year, 
Spoken DOS, a company 
spokesperson said, will be pos- 
sible with video-compression 
software technology licensed 
from ОМС. 

Тһе company's first ma- 
chine, the ROOOEC, is a small- 
footprint 10-MHz 8088. It 
features a pop-up training and 
menu program designed to 
guide beginners through bun- 
dled word processor, spread- 
sheet, home accounting. and 
financial manageinent pack- 
ages. It's expandable, too, 
with four open &-bit slots. 

А new 16-MHz 80286 sys- 
tem and а 16-МН? 80386SX 
system feature SynOptics 
sound chips. For music synthe- 
sis within a range of eight oc- 
laves, models 8286ЕС and 
8386EC feature 12 amplitude 
controllers, six mixers, six fre- 
quency generators, and two 
noise generators. 

All systems include DOS, 
keyboards, and monitors. 
Price: КХЮЕС, under $600; 
8286ЕС. under $900; 
8386EC , under $1000. 
Contact: Emerson Computer 
Corp., 5500 East Slauson 
Ave., Commerce, CA 90040, 
(213) 722-9800. 

Inquiry 1114. 


cominked 
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WHAT'S NEW 


A 16-inch NuBus 
Monitor for Tall 
Applications 


he TX SE/30 16-inch 

M color monitor for the Mac 
SE/30 features the standard 
1024-pixel width, but the 
display is slightly taller than 
normal, at 808 pixels. Resolu- 
tion is 76 dpi, the refresh rate 
15 72 Hz, and dot pitch is 
0.31 mm. 

The included NuBus video 
controller features a 32-bit 
data path and a full megabyte 
of dedicated video memory, 
enough to easily display up to 
256 colors. It operates at either 
| or 8 bits per pixel. Software 
included with the monitor lets 
you adjust brightness and 
contrast, and it also automati- 
cally dims the display to a 
preset level. 

Outside dimensions are 19 
by 19 by 21 inches, and it 
weighs 86 pounds. 

Price: $4495. 

Contact: E-Machines, Inc., 
9305 Southwest Gemini Dr., 
Beaverton, OR 97005, (503) 
646-6699. 

Inquiry 1120. 


Tape Backup 
Runs off Floppy Disk 
Drive Controller 


he Excel 40AT and Ex- 

cel I] 40fi are 40-mega- 
byte cartridge-based tape 
backup systems that operate 
off your computer's floppy 
disk drive controller. 

Both the 40АТ, for AT- 
based systems, and the II 40fi, 
for most PS/2-based systems, 
fit in the open half-height 
floppy disk drive slot and 
back up data onto DC 2000 
minicartridges. Data backup 
speed is rated at up to 3.8 
megabytes per minute. Both 
subsystems use the QIC-40 
recording format. 

The subsystems also fea- 
ture background formatting. 
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E-Machines ' high-resalution NuBus monitor. 


which lets you run applica- 
tions during tape formatting, 
and 1O0-inch-per-second fast 
forward, seek, and rewind. 
Price: 40AT, $499; II 40fi, 
$549, 

Contact: Everex Systems, 
Inc., 48431 Milmont Dr., 
Fremont, CA 94538, (415) 
498-1111. 

Inquiry 1119. 


Output Technology 
Speeds Up 
Dot Matrix 


utput Technology's 

Model 2132 printer 15 an 
affordable alternative to to- 
day's laser printers, if blister- 
ing speed is of utmost 
importance. 

High-speed draft mode is 
rated at 350 lines per minute, 
the company says, based on 
impact tri-matrix technology. 
You get three 9-wire print 
heads and four print modes: 
high-speed draft, draft, cor- 


respondence quality, and near- 


letter Quality (two-pass 
printing). 

The following printer emu- 
lations are included: Epson 
FX-286e, [BM Proprinter 
AL, and Printronix P6OO). 


The buffer size is 8K or 512 
bytes, user-selectable. And you 
can get the 2132 to print in 
several additional print styles, 
like bold and superscript. 

The 2132 weighs 70 
pounds and measures 27 by 11 
by 20 inches. Paper handling 
for forms and fault detection 
are included. Options include 
twin-axiai and coaxial inter- 
face cards for networking. 
Price: $3995. 

Contact: Output Technology 
Corp., East 9922 Montgorn- 
ery, Spokane, WA 99206, 
(509) 926-3855. 

Inquiry 1121. 


Experience 
the Resolution 


y increasing video am- 
plifier bandwidth and 
scan frequencies, and by 
using a custom controller, 
Flanders Research has pro- 
duced a 3300- by 2560-pixel 
monochrome monitor that's 
priced about the same as its 
1024- by 768-pixel brethren. 
Designed for high-preci- 
sion CAD, desktop publishing, 
and other demanding applica- 
tions, it's of the 300-dpi non- 
interlaced variety with a 
landscape display. 
Both the 15- and the 19- 


inch monitors have a video am- 
plifier bandwidth of 750 

MHz and a horizontal scan fre- 
quency of 210 kHz, the com- 
pany claims. That compares to 
standard video amplifier 
bandwidths on other high-reso- 
lution monitors of 100 or 150 
MHz. Standard horizontal 
scan frequencies for VGA 
monitors are 31.5 kHz and are 
35.5 kHz for monitors adher- 
ing to the 8514/A specifi- 
cations. 

The high resolution 15 also 
the result of a new CRT con- 
cept, which involves mount- 
ing a high-precision electron 
gun to a glass bulb, Flanders 
says. Hughes Aircraft also 
contributed a new paper- 
white phosphor that's opti- 
mized to produce a flicker- 
free display. In cooperation 
with Discom, Flanders devel- 
oped a voke capable of han- 
dling more than 15 A of 
deflection current at the 
horizontal scan frequency 
of 210 kHz. 

The custom controller will 
emulate EGA, which also 
makes it compatible with 
Hercules, Flanders says. But 
there won't be initial support 
for VGA or 8514/A standards. 

You'll need to purchase 
your operating system (DOS) 
and your graphics environ- 
ment (Microsoft Windows or 
GEM Ventura) separately: 
Flanders’ first video control- 
lers fit inside the monitor. 

OEMs are developing pro- 
prietary controllers for both 
the IBM PC and Maeintosh 
markets, the company says. 
Flanders also plans to release 
а SCSI-based controller and 
DOS-based software in 
October. 

Price: $3490; 19-inch, 
$4490; controller, $3000 to 
$3500; total 19-inch system, 
under $7000. 

Contact: Flanders Research, 
Inc., 88 Bartley Sq., Suite 
C-6, Flanders, NJ 07836, 
(201) 584-0116. 

Inquiry 1118. 


Continued 


After centuries of practice, 
mankind perfects engineering - 
calculations: MathCAD. — — 


Announcing MathCA D 2.5: 
The Dawn of a New Age. Е 


What the histonans will call it, 
only ame will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


equations anywhere on the sereen, 
add text to support vour work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built nght in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
| do, MathCAD 2.5 has a solution 
UU CU стана v SRL, 17 ; Î for vou. In fact, it's used by over 

: 50.000 engineers and scientists, 
including clectrical, industrial, and 
| A mechanical engineers, physicists, 
NET Un rime Pas ' biologists, and economists. 
| : | But don't take our word 
for it; just ask the experts. 
PC Magazine recently 
descnbed MathCAD as 

"evervthing vou have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And tor Macintosh” 
users, we present Math CAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entenng 
operators and Greek letters into 
equations is pure simplicity! 

Look tor MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information? 
dial 1-800- MATHCAD (in MA, 
617-577-1017). 


uO YW 


Maret AD 2 5 уксай 3-D plurima, HPUGL лігі 
тіні, ағы Poser ыпты. 


| MathCAD is far and away the 
best-selling math package in the 
world. Because it lets vou perform 
engineering and scientific calcula- 
tions in à wav that's faster, morc 
natural and less error- prone than 
the way you're doing them now— 
whether you're using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we've made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript compatible 
printers. 

| And ike before, MathCAD’s live 
document interface" lets vou enter 


"уон purchased MathCAD 2.0 berween 
5/1/89 and 6/16/89, you can get a FREE 
upiue to version 2.5 (otherwise, the up- 
тіс cost 15 599,00 until June 30, 1989, 
afterwards, the cost well be $149.00). 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, МА TTA 


Available for IBM” compatibles and Macintosh computers. TM and (к) ugnify manufacturer's trademark си manufacrurcr s гсиумстси crademark respective PE 
Circle 175 on Reader Service Card 


WHAT'S NEW 


HARDY 


MFLOPS at RISC 


he PL1250 32-bit Float- 

ing-Point Array Processor 
from Eighteen Eight Labora- 
tories will give you 12.5 mil- 
lion floating-point operations 
per second, 50 percent more 
than the company’s previous 
version. 

The PL1250 also comes 
with software that will manage 
up to eight PL processors in a 
single system, which provides 
a capacity of 100 MFLOPS, 
Eighteen Eight claims. 

Key to the board's perfor- 
mance is a 16-bit RISC proces- 
sor. It has 21 16-bit registers 
and completes nearly all in- 
structions in a single 160-ns 
cycle time. And because 
DR AM memory can't sup- 
port the memory-access rates 
required by the RISC chip, 
each board has 60K bytes of 
on-board static memory. 

To best use the board's 
parallel-processing capabili- 
ties, Eighteen Eight includes 
support software in the basic 
package. You write a FOR- 
TRAN, C, or Pascal control 
program that calls funda- 
mental library routines sup- 
plied by the PL processor. 

The library comprises 473 
routines that perform logical 
and arithmetic operations on 
arrays, vectors, and matrices 
in PL memory. Typical con- 
trol programs first transfer 
data to PL memory, make 
calls to operate on the data in 
PL memory, and finally 
transfer results to the host sys- 
tem for display or storage. 

You can run the PL 1250 on 
XTs, ATs, and compatibles 
through ап 8-bit hus slot. 
Price: $2695. 

Contact: Eighteen Eight 
Laboratories, 77] Gage Dr., 
san Diego, CA 92106, (619) 
224-2158. 

Inquiry 1129. 
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The PL1250 can provide one 100 MFLOPS for every XT. 


Voice Processing 
Takes Two Steps 


| п separate developments, 
two companies recently in- 
troduced speaker-indepen- 
dent speech-recognition sys- 
tems for persona] computers. 
Voice Processing contributed 
an intelligent board that 
doesn't need to be taught and 
lets your AT hear better, even 
over noisy telephone lines. 
Meanwhile. Scott Instru- 
ments introduced a low-priced 


traditional system (1.е., il 
needs to be taught} that can 
theoretically recognize 160 
different words. 


oice Processing's VPC 

1000 15 a board for your 
ІВМ РС AT that works with 
your telephone to recognize up 
to 13 spoken words. And un- 
like most voice-recognition sys- 
tems, the VPC 1000 doesn't 
need hours of programming 
with live voice samples. 

It works even if the words 

are spoken without pause over 
noisy telecommunications 


Audio F/X Creates Sound Effects 


“phe Audio F/X is an 8-bit 

audio board for your 

| XT or AT that inexpensively 

| combines music, MIDI, and 

digital recording and play- 
back. 

Using special software 
drivers, you can create 
sound effects such as ocean 
waves, jet engines, foot- 
steps, and almost anything 
imaginable, Forte claims. 
Or you can create music in 
stereo and teach the funda- 
mentals of music theory, in- 
cluding pitch differentia- 
tion, note recognition, and 
attack, decay, sustain, and 
release. 

You can play up to six 
voices simultaneously and 
support digital recording 
and playback at sampling 


rates greater than 40 kHz. 
On-board amplifiers let you 
cable directly to stereo 
speakers. 

Included with the board 
are three software packages. 
Sonata is a music software 
editor that helps vou create 
and edit musical scores using 
as many as six independent 
instruments. 

Sound Editor is a digital 
editor for direct manipula- 
tion of sound waveforms. 
Syncom is an interpretive 
language that lets you ex- 
periment directly with 
sound effects. 

Price: $299, 

Contact: Forte, 72 Karen- 
lee Dr., Rochester. N'Y 
14618, (716) 427-8595, 
Inquiry 1126. 


lines. Voice Processing claims 
that the VPC 1000 сап recog- 
nize "all American English di- 
alects by adult speakers." 

The board comes with an 
80386, 1 megabyte of memory, 
the TMS320C25 signal pro- 
cessor chip, and speech-recog- 
nition software. It installs in 
a single slot and has a standard 
КІ-ГІС connector. 

It recognizes "yes," "no," 
and the words for the first 10 
digits in our decimal system, 
including "oh" and "zero." 
Price: $5500. 

Contact: Voice Processing 
Corp., One Main 51., Cam- 
bridge, MA 02142, (617) 
494-6100. 

Inquiry 1123. 


he need for sophisticated 

voice-recognition systems 
in both training and tele- 
phone applications spawned 
Scott's SIR Model 20 voice- 
recognition board, 

It's a full-length 16-bit 
card with à TMS320C25 run- 
ning at 40 MHz, an applica- 
tion-development software 
package, a microphone head- 
set, and a reference manual. 

Recognition speed is rated 
at 95 ms if its loaded with a 
40-word vocabulary. A 
64,000-word vocabulary tir- 
cluding samples from all the 
dialects it needs to recognize) 
сап be accessed іп 120 ns, 
according to Scott. 

There is, however, quite а 
long and steep learning curve 
to use this board. The corn- 
pany says it will take one per- 
son about two weeks to orga- 
nize voice samples from 50 
people. If organized cor- 
rectly and with enough differ- 
ent types of samples, the ac- 
curacy rate can approach 95 
percent, the company says. 
Price: $2495; board only. 
$1495. 

Contact: Scott Instruments 
Corp., 1131 Willow Springs 
Dr., Denton, TX 76205, 
(817) 387-9514. 

Inquiry 1124. 
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If You Want To Talk 
Fast DBMS 
Call 1-800-db RAIMA 


You'll be screaming, all 
right. db VISTA III from 
Raima Corporation 
combines the flexibility of a 
relational DBMS and the 
lightning speed of the 
network database model. 


| db VISTA III is 

| written for C 
Programmers. 
Souree code available. The 
interactive database utilities and 
outstanding documentation make 
dh VISTA III easy to learn. АП 
applications are portable to VMS, 
UNIX, OS/2, MS-DOS, even 
Macintosh. No royalttes. 


db VISTA III is Fast. Using 
benchmarks originated at PC Tech 
Journal Laboratories, db. VISTA 
III measured 3 fo /2 times faster 
than the average relational 
database! Call us and we'll send 
you the results. 


Relational and Network 
Model Technology for 
Programming Flexibility. 
“Retrieve a record fast using the 
AXrelational keyed access method 


/ hin 3245 1461 Place 5.E., Bellevue, 
HY Germany: 07127/5244. Swilz 


Denmark: (21857249 


| Multiple database 


SOURCE CODE. 
| ROYALTIES: 


Aem 


Singapore: 468 IREE ralla: (02^ ^ Я 
ЕМНЕ ВЕЕ e. кєз кес ала Timm 97 19 17 Brazil: (01927 52 9 


db VISTA Ш 


Database Development 5ystem 


Features 

db VISTA 3.1 High Performance DBMS: 
Single and Multi-User avail: ble 
Relamonal B-rree Indexing 
Network Database Model 
access 


Referential integrity 


| Automatic FOCONCTY 
| Record & File locking 
| RAM resident 


db QUERY 2.1 5QL-hbased Query: 


| Relational Query & Report Writes 
db. КЕМ ISE 1.0 Database Restructure Progr: TUE 


` rede: slg m/re sIructuring 


Operating 5ystems*: V MS, ULTRIX, UNIX ram 


BSD 4.2, SunOS, XENIX. MS-DOS, | T EE 


Тана! database 


C pim me Моя SOS ERA 
C++ compati 

LANs*: 3COM, Novell, Banyan, 
WRS Library: 

Read & Wrie WKS, WKI & DBF files 
AVAILABLE: 


: (Abso оше! у 


AppleShare 


mally 
supported: ‘call Tor complete list, 


her environments аге 


db VISTA III © 


Database Development System 


: 5581301X237 МС ШАУ 


"77 


95171 Тарап (034797432 — Taiwan: (021511 32 


TN 


| FAX: (206/747- 1991 
nie к | HOURS Benelux: 3100215946 814. Sweden: (013)124780 Мају: (45/58471 |. Norway: 4) 
Mexico: (R3) 57 15 94 


And Start Screaming 


and all related records can be 
immediately available using the 
network model. You decide how 
to combine these for best 
application performance. 


SQL Support with 
SOL-based db QUERY, 
HEN jb VISTA III's rela- 
tional query and repon writer. 


db VISTA Puts You in 
Some Fast Company. 
Thousands of C programmers in 
over 50 countries worldwide use 
db VISTA III, including 
APPLE. ARCO, AT&T, EDS, 
Federal Express. Hewlett- 
Packard, ІВМ, NASA... 


Don't wait. Call Raima for more 
information about how vou can 
build applications that are 
screaming fast! 


Call 1-800-db... 
(That's 1-800°327-246 


MA 


ست 


RAIMA 
CORPORATION 


International cin ribuitors 
344 RR 55 


Техав: (213) 231-3131 


Central America: (506) 24 07 ба 
P 1989 
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malltalk/V.? 

Designed to blow the 
doors off the bybrid languages 
of the programming world. 

Smalltalk/V does prototyp- 
ing the same way Shelby 
prototyped the Cobra... 
using a blend of technical 


expertise and seat-of-the- 


" Anyone can build a prototype by the 


by the seat of your pants." 


pants savvy that's startlingly sophis- 
ticated. First you doodle, design, 


dream. Then you explore the pos- 


sibilities and begin to assemble the 


Programming 


Hybrid 


Pascal with objects 
С++ 


Complexity Control 


Traditional 
| 


Exploratory Capabilities 


Pure Object Oriented 


Smalltalk/V ы 


prototype. You test. You anker. You 
change. And you keep on changing 
and test-driving and refining until 
the рготогуре is just the way it was 


meant to be. With no 


any kind. But the 
most remarkable 
thing 15 this proto- 


type 15 not just à pro- 


totype. [t runs, it 


races, it performs like 


the real application. 


High 


Because it 1s the real 


application. And you 


compromises... of 


— CARROLL SHELBY 
Creator of the legendary 
Shelby Cabra 


achieve this feat without once hav- 
ing to go through the old “crash 
and burn” kind of programming so 
common with languages born in 
the age of mainframes. 
COMPLEXITY CONTROL FOR 
THE 1990s AND BEYOND. 

The concept behind ап object-ori- 
ented programming system is rela- 
tively simple. You build more 
complex objects out of simpler 
ones. Much as you can build com- 
plicated designs with a Lego set. 
With Smailtalk/V a programmer 


can write a piece of code and then 


book. But you create a legend 


THE “АМ І READY FOR 
SMALLTALK/V" CHECKLIST 


Does a lot of your work involve 
prototvping/exploratory program- 
ming? 

| Are many of your problems difficult 
to define? 


Are external factors constantly 
changing? 
Do you like to make changes from 


insights gathered along the way? 

| Do you feel torn between efficiency 
and conceptual clarity? 
Are you developing for Multi- 
Finder or Presentation Manager? 

| Are you dred of needless crashing? 
Are team projects getting harder to 
manage and complete оп time? 


Has your creativity been inumi- 
dated by the rigorous demands of 
the process? 


reuse it again and again. The "in- 
heritance" factor lets vou create, 


enhance and refine your applica- 


“With 


р rogrammer 


With Smalltalk/V Smalltalk/V you сап 
your mouse becomes a 

bot programming write a fugue without 
tool for either your 

Мас or your PC. having to build the 
You'll find that 


Smalltalk/V is souped 
up with lots of otber 


piano." 


bigh performance fea- OOPS! LOOK WHAT 
rures, too. The Class T H E WO; proni 
Hierarchy Browser, pec ed 0 RLD 15 
Inspector, Debugger, COMING TO. 

Class Browser, wT I - 
Мебель amd The software of the 
Watkback window ! | 

ar ati roaid future, ООР promises 
equipment. 


tions without constantly having to 


re-invent the wheel. Or, as one 


not onlv to boost pro- 


grammer producuvity but also put 
powerful computing capabilities in 


the hands of non-techies." 


— Business Week 


Smalltalk 


Circle 96 on Reader Service Card 


“Traditional computer languages 
and interfaces with their structure 
and detail, have appealed to those 
of us who are left-brained (more 
logical and analytical). On the 
other hand, object-oriented Јап- 
guages and interfaces, with their 
emphasis on perception and the 
whole picture, invite those of us 
who are right- 
brained (more artistic 
and intuitive) to join 
the computer revolu- 
tion as well." 
— Byte 
“Object-oriented programming is 
the key to the next great transition 
in personal computing.” 
—NY Timex 
A] THESE PRICES IT'S 
CERTAINLY NOT MONEY 
THAT'S HOLDING YOU BACK. 
Smalltalk/V 


(DOS HIK RAM) 


Smalltalk/V 286 


i86 or 3865 1.5 ME RAAT 


*Smalltalk/V Mac 
(Plus, SE, IT 1.3 MB RAM? 


$99.95 


199,95 


199,95 


Ssmalltalk/V. A product of Digitalk 
Inc., 9841 Airport Blvd., Los Angeles, 
СА 90045. For information or to find 
a dealer near you call: 
1-800-922-8255 
1-213-645-1082 
Compuserve 71361,1636 
Mulier i a trademark ot Apple Computer 


Апаа is a reyrstered trademark of Dhginalk Inc 
Pres subject to change without mouce. 


WHAT'S NEW 


An UnMouse 
for Unhappy Mouse 
Users 


T ouche, which is being 
promoted as the Un- 
Mouse, is a small touch tablet 
designed to replace the mouse 
on Macintosh and IBM-com- 
patible systems (through the 
Apple Desktop Bus and serial 
ports, respectively). 

The new tablet uses a 
small, clear glass surface (3 by 
4'4 inches). The entire tablet 
is smaller than a paperback 
book, which lets you place it 
conveniently near the system 
keyboard, where it takes up 
less space than a conventional 
mouse pad. 

Despite its small size, the 
Touche tablet features a fairly 
high resolution (1024 by 
1024 pixels). With it, vou can 
quickly move the cursor 
across the screen, draw lines in 
a graphics program, or select 
options from a menu. For ex- 
ample, if you touch the top 
left corner of the touch tablet, 
the cursor will quickly 
emerge in the top left corner 
of your screen. You press a 
little harder to emulate the 
mouse-click. 

At the flip of a switch, 
Touche can also execute macro 
commands. Because the tab- 
let surface is made of clear 
glass, you can slide a key- 
board template under the tablet 
and use it as an extended key- 
pad, with as many as 70 keys. 

Touche was designed in 
the Macintosh environment to 


Touche, a touch tablet with a clear glass surface, provides 
absolute cursor control and mouse emulation. 


take advantage of Macro- 
Maker, the mouse-movement 
recording function of the 
Macintosh operating system, 
MicroTouch says. In con- 
junction with MacroMaker, for 
example, you can store a 
series of touches from Touche 
that activates a sequence of 
mouse-clicks triggering spe- 
cific computer functions. Be- 
cause of its high resolution and 
tracing function, Touche can 
also usc MacroMaker to in- 
stantly recall your trace of an 
outline of a map of the U.S., 
for example. 

Despite the lack of a sim- 
ple MacroMaker equivalent. 
Touche is also available in an 
IBM-compatible version. 

Both versions include a 
5-V, 6- by ó- by 1-1ПСһ 
power supply that mounts on 
the back of your monitor, six 


Arresdust Filters Your PC 


template pads for user-pro- 
grammable functions in dif- 
ferent applications, and a con- 
ductive stylus for drawing 
and tracing capabilities. 
Touche uses the same ana- 
log capacitive technology 
found іп MicroTouch's clear 
glass touchscreen monitors 
(which recently became 
available in snap-on versions 
for XTs, ATs, and Macin- 
toshes). Electrodes on the sides 
of Touche place a linear volt- 
age field across the screen so 
that the controller measures 
the position of a capacitive 
coupling from a finger or а 
conductive stylus. 
Price: $235. 
Contact: MicroTouch Sys- 
tems, Inc., 55 Jonspin Rd., 
Wilmington, MA 01887 
(508) 694-9900. 
Inquiry 1130. 


ҚАЙ ith Arresdust—a 

W three-part system that 
includes an intake filter, a 
keyboard cover, and a disk 
drive filter—there's no need 
to vacuum dust out of your 
PC, according to Arresdust 
Computer Products. 

Each polyester foam filter 
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is 4,-inch thick, is static-re- 
sistant, and has adhesive on 
one side that sticks, peels 
off, and sticks again and 
again. Arresdust recom- 
mends you change the filters 
every six months. 

The only thing Arresdust 
doesn't cover is a bigger fan 


to pull air through the filler, — 
and waltage to power the big- 
ger fan. 

Price: $14.95. 

Contact: Arresdust Com- 
puter Products, 31 Black 
Horse Pike, Folsom, М} 
08094, (609) 561-4776. 
Inquiry 1132. 


Project Your 
Computer Screen 
Image 


uM odak' s Datashow 480 
projects images from 
IBM- and Macintosh-compat- 
ible personal computers 
through bottom-lit overhead 
projectors. 

The 14- by 14- by 3-inch 
unit sits atop the projector 
(where you previously placed 
the transparencies), and a sep- 
arate cord plugs into your 
video port. The 10-foot cord 
includes a video port of its 
own for monitor connection, 
about i foot from the com- 
puter end of the Datashow 
cord. Each Datashow 480 
weighs 7 pounds and ships 
with a 2-pound power 
transformer. 

Whether your video card 
15 color or black and white, the 
projection pad translates the 
CGA, EGA, VGA, MCGA, 
MDA, or Hercules signal 
into black-and-white images 
with eight shades of gray and 
resolution of up to 640 by 
480 pixels. 

With built-in microproces- 
sors, the projection pad auto- 
matically recognizes and 
locks onto 14 different video 
signals. 

You can also manipulate 
signals that aren't quite stan- 
dard, whether by fault of the 
nearly compatible IBM clone 
or the nearly compatible 
graphics card, Kodak claims. 
Memory on the pad allows 
you to save this fine-tuning for 
future use, for up to three ad- 
ditional video signals. 

Price: $1895; cable, $129. 
Contact: Eastman Kodak 
Co., 343 State 5t., Rochester, 
NY 14650, (800) 445-6325. 
ext. 883. 

Inquirv 1131. 


continued 


Okay, 

Youre using dBASE. 
Youre trying to develop 
a payroll application for 
the entire company, and 
youve just hit the wall. 
50 the first thing you do 
is try a few workarounds, 
then some more. And 
ignore the fact that you 
dont have any decent 
back-up and recovery, 
data integrity, database 
security or multi-user 
concurrency. 

No big deal. Its only 
the fate of the company, 
your closest friends, and 
their children. 


dBASE* was the computing environment 
of the 80%. Back before businesses became 
dependent on LANs and multi-user 
applications. 

ORACLE is the computing environment 
for the 905. From the very beginning, 
Professional ORACLE” was designed for 
multi-user workgroup applications. [ts SQL 
architecture ts built in (not tacked on like 
dBASE) and includes all the fourth-genera- 
tion development tools you need to develop 
applications that run on over 80 different 
platforms. And every major operaling 
system, even 05/2." 

It's so reliable, in fact, that over 47 of the 
Fortune 50 rely on Professional ORACLE. 

You can have Professional ORACLE for 
$1,299. Or the Trial Version for $199. 

And if, after 30 days, youre not happy 
with it, return it for a full refund. 

Call 1-800-ORACLE 1, Ext. 4956 to order. 
And enter the computing environment of 


the 905. 
ге 


Compatibility - Portability - Connectability 


I its that important develop with | ORACLE c on nthe " Cal 800-ORACLE 1, Ext. 4956. 
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WHAT'S NEW 


Fax Boards Double 
as Modems 


he ComFax is an inex- 

pensive add-in that com- 
bines Group I] (international) 
and ІП fax functions with 
9600-bps modem functions. 
The EconoFax is an inexpen- 
sive 4800-bps send-only fax 
with V.22bis modem compati- 
bility. Both boards fit XT- 
and AT-compatible slots. 

The ComFax uses the less 
expensive У,29 “facsimile 
modem” standard as defined 
by the CCITT, instead of the 
V.32 modem standard used 
most often for 9600-bps 
modem communication. The 
V.29 standard has traditionally 
been used in fax machines 
because most interaction is 
one-way —they re either 
sending or receiving. For two- 
way communications at the 
V.29 standard, interaction is 
slowed to between 250 and 
500 ms for one keystroke to 
make the transfer. 

CompuCom uses a “fast- 
irain” mode inherent in the 
V. 29 specification, which 
limits this interaction time to 
253 ms. That's a time seg- 
ment that shouldn't greatly af- 
feci BBS communications, 
for example, the company 
claims. However, matching 
ComFaxes on both ends of the 
transmission are necessary. 

Both products feature sup- 
port for common graphics for- 
mats in addition to Compu- 
Com's proprietary noise and 
data-error reduction algo- 
rithm, called Dynamic Imped- 
ance Stabilization. The Com- 
Fax also features scanner 
support, mouse support, de- 
ferred send and broadcast, 
and automatic reentry. 

Price: EconoFax, $199; 
ComFax, $299. 

Contact: CompuCom Corp., 
1275 Palamos Ave., Sunny- 
vale, CA 94089, (408) 
732-4500. 

Inquiry 1142. 
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СотриСот % economy fax/modem boards, EconoFax ана 


ComFax. 


First OfficeVision 
Component Is 
for PCs 


he personal computer 
version of Office Vision, 
Office Vision/2, 15 IBM's 
first networked office automa- 
поп application, 

Office Vision/2 1s an OS/2 
integrated desktop application 
that runs in a client/server 
environment. It looks and acts 
like (and talks to) similar ap- 
plications that will be available 
from ІВМ for minicomputers 
and mainframes, all in accor- 
dance with IBM's company- 
wide software strategy called 
Systems Application 
Architecture. 

OfficeVision/2 will run 
only under IBM's OS/2 Ex- 
tended Edition 1.2. A re- 
questor workstation requires 
7 megabytes of memory. A 
server workstation requires 
10 megabytes. 

Features include E-mail 
(to and from PS/2s on the same 
LAN, other IBM LANs, or 
larger IBM computers); an ad- 
dress book (with both private 
and public Rolodexes and links 
to other functions, such as E- 
mail); a correspondence pro- 
cessor, which is a word pro- 
cessor for writing letters; and 


a telephone function for auto- 
matic dialing. 

Price: $750. 

Contact: IBM Corp.; check 
your local telephone book's 
white pages or call (800) 
426-2468. 

Inquiry 1136. 


Du ае 

Serial AIX 
Communications 
for the Distance 


T" he PSCC Cluster Con- 

W troller is a Micro Channel 
add-in card that supports up 
to 64 users at distances of up 
to 2550 feet. 

Device drivers are avail- 
able for several multiuser oper- 
ating environments, includ- 
ing SCO Xenix, Unix System 
V. IBM's AIX, Interactive 
386/ix, Concurrent DOS, PC- 
MOS, and others. 

Each Cluster Controller in- 
cludes an 8-MHz NEC V50 
microprocessor, 64K bytes of 
PROM, 256K bytes of RAM, 
and, most important, a syn- 
chronous modem. The modem 
can support up to four C16 
cluster boxes, which support 
up to 16 users each. 

Price: Cluster Controller, 
$1295; C16 cluster box, 
$1195. 

Contact: Computone Prod- 
ucts, 1100 Northmeadow 
Pkwy., Suite 150, Roswell, 
GA 30076, (404) 475-2725. 
Inquiry 1143. 


LANalyzer Aims 
for Rings 


Token Ring version of 

“% Excelan's LANalyzer 
Network Troubleshooter 
(previously available only for 
Ethernet networks) has many 
of the same features. 

It's designed to monitor 
Token Ring network activity, 
troubleshoot problems, and 
debug protocol and application 
software. The Token Ring kit 
includes LAN-analysis soft- 
ware and an add-in board 
with an Intel 80286 CPU and 2 
megabytes of RAM. 

LANalyzer is also avail- 
able on a portable computer, 
the NEC PowerMate SX, 
which features ап 80386SX 
chip, a VGA graphics dis- 
play, and a 25-ms, 40-mega- 
byte hard disk drive. 

With the Token Ring 
LANalyzer, system adminis- 
trators can check rotation 
time to monitor performance 
and count ring recoveries to 
spot potential problems. For 
planning Token Ring changes 
and additions, LANalyzer can 
simultaneously send and re- 
ceive, Excelan says. This 
allows the user to simulta- 
neously generate а ioad and 
monitor its impact. 

Buffering packets allow 
LANalyzer's intelligent con- 
trollers to bypass the speed 
limitations of the AT bus. 
which will be important 
when addressing the emerging 
16-Mbps Token Ring net- 
works, Excelan said. 

Price: $9980; with Power- 
Mate SX, $19,995. 

Contact: Excelan. Inc., 2180 
Fortune Dr., San Jose, CA 
95131, (800) 392-3526 or 
(408) 434-2300. 

Inquiry 1139. 


continued 


Introducing 


Close-Up/LAN the remote 


that lets you control all 
PCs on your network 


Close-Up’/LAN brings you a level of control 
never before possible. It connects PCs on vour 
network giving vou the versatility to instantly 
share screens and keyboards. With one PC, or 
simultaneously with all PCs up and down vour 
network. Close-Up/LAN lets people work 
together. 


Helping people 


You're sitting at your PC on the 3rd floor 
working on a spreadsheet budget. Suddenly, a 
message appears on your screen: “Bob requests 
help". You press a hot key, and like magic you 
are looking at Bob's screen. Without moving an 
inch you see that Bob is working on the 
company database. A dialog window appears 
and Bob explains his problem. Since your 
kevboard is active vou instantly solve the 
problem, on Bob's computer. 

With another hot key you decide to look in 
on Sue's computer screen. She's new and you 
need to keep an eye on her work. You see that 
she is working on a letter using a word- 
processor. You monitor her for awhile without 
interfering with her work. In fact, Sue doesn't 
even know you're there! 

Hot key again and off you go on your rounds 
of the company. Viewing one screen after 
another, helping some, watching others. All from 
the comfort of your chair. Finished, you hot kev 
back to vour spreadsheet and carry on with 
your budget. Amazed, you think that support has 
never been this easy before, 


Workgroup Conferencing 


As a workgroup problem solving tool, Close- 
Up/LAN is unsurpassed! Close-Up/LAN lets 
everyone in your workgroup work as a team. 
Your associates can chat in a conference, all 
linked together on screen, no matter how distant 
the locations. Bring up a spreadsheet, for 
example, and show your sales projections for all 
to see. With live keyboards and an instant screen 


to screen connection, associates 
can adjust vour figures 
(optionally at your 
discretion) for what-if Fd 
scenarios. N^ 
On-Network Meetings? N 
Close-Lip/LAN lets you conference > 
your people over a single network, 7 
over bridged networks, or between 
networks thousands of miles apart. 
Only one program lets you have your 
meetings on your network, Close-Up/LAN. 


Distributed Processing 


Close-Up/LAN distributes valuable LAN 
resources to all PCs on vour network. 

No matter where your PC is located vou can 
access resources such as high speed processors 
(3865), CD ROM’s, plotters, Irma type 
connections to mainframes, and modem 
equipped PCs that are connected to your LAN. 

It's simple to think of ways to save money 
with Close-Up/LAN. Attach an inexpensive PC 
with a modem to your network. Instantly vou 
bave a shared communicatious server. Everyone 
on the LAN has access to that PC and modem, to 
run communication programs, terminal 
emulators, etc. Saving on modem and phone 
line costs. 

Access is only a keystroke away. While 
working at vour word processor, you decide to 
run а CPU intensive job on a 386 computer 
located somewhere on vour network. Hot kev to 
the 386 and control it as if it were your own. 
Close-Up/LAN connects vour keyboard and 
screen to the 386. Start vour CPU intensive job 
(like re-indexing a database). Then, hot key 
back to your wordprocessor. Toggle back, and 
you can view the 386. 

Think of it. You can give everyone on your 
network the power of all peripherals a1 à 
fraction of the cost. 


Circle 214 an Reader Service Card 


ЧИШҮ ame 


Training & Teaching 

Close-Up/LAN lets your students watch on 
their PCs while you solve problems on your PC. 
Ideal for corporate and university classrooms. 
You can then reverse the process. Students work 
at their own pace while vou, at the touch of a 
key, hop from screen to screen, monitoring their 
work, 

There is only one program that fulfills the 
promise of your LAN's connectivity. Bringing 
people and PCs together . . . Close-Up/LAN. 


Close-L LAN 


Call: 805/964-6767 


Norton-Lambert 


PO. Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 


"= = = = xd 


WELL MATCH NATIONALLY ADVERTISED PRICES. 


386 PRODUCTS 
JEG ASA INK 

1864 X 

залах PROFESSIONAL 
C Network 1856 Compiler 


]anus/Ada Pharlap 186 Ed Pak 


Lahey F77L-EM/172 
МОР C386 

SOP FORTRAN- 186 
Paraciax/ 186 

VASA BG 


ADA 
Meridian: 


AdaNantage Developer's КИ 
AdaVantage PC Prot. Dew. Kit 


Arat гас 
Adastudent 
Avda Tutor 
Janus Ada C Pak 
lanus Ada Ed Pak 


ASSEMBLY LANGUAGE 


Advantage Disassembler 
Irc ra 
MS Sacro Assembler 


AS Сш ЕС w Duick Assembler 


OPTASM 

SOURCER w BIOS source 
Turbo Assembler Debugger 
Visible Computer: B0286 


BASIC LANGUAGE 
ӘЛІН 

Facelt 

CraphPak Professional 
М5 BASIL. 

Probas 

Pro*« reen 

Quic kB.ASIC 

(uickPak Protessianal 
Quick Windows Advanced 
True BASIC 

Turbo Basic 


C COMPILERS 
C Network Compiler 
Lattice C 6.0 
Micrasan С 


MS Quick w Quick Assembler 


wick 

Turks C 

Turbo © Professional 
£urtech C 


C++ 
Guidelines C++ 
++ 
fomech C4 

wi! исе 
Zonech C++ Tools 
Zonech C++ Video 


C CODE GENERATORS 


Logic Gem 
Matrix Layout 
PROC 


LIST OURS 
415 404 
75 66 
14 115 
493 799 
545 559 
Н95 795 
194 549 
$935 549 
au^ 625 
жал 209 
109% 885 
17M) 1599 
495 445 
50 45 
ізі 135 
170 115 
193 264 
24% 279 
IB 159 
150 105 
193 139 
125 105 
I 125 
150 105 
11и} 83 
13g ҰМ 
чч gü 
14% 129 
195 209 
1345 125 
E 94 
9ч 64 
149 129 
113 3125 
10) ал 
(КІ 69 
695 559 
2540 199 
450 299 
199 139 
ge bu 
150 108 
250 175 
ri 79 
295 269 
495 CALL 
150  T29 
250 209 
100 яз 
CALL CALL 
198 179 
150 129 
475 4569 


C LIBRARIES/UTILITIES 


С ASYSNCH MANAGER 
C TOOLS PELUS/5.0 
C Utility Library 
Codan 
Essential Communic aans 
Greenleaf Business Miathlib 
CGreenleaf Comm. Library 
Greenleaf Functigans 
Creenteat SsuperFunctions 
Lattice Comm. Library 
Miulbi- 
PC Y. ACC 
PC- first 
Phor e 
Power Search 
Tunes] ver 
wf SOUT rode 
lurba € ТОНИ Û 
«LIB 
VV K^ Library 
fap 


C SCREENS/WINDOWS 


C AN only wy forms and source 


GCreenieal Dal a indi 
Cieenleal &Takef orm 
HALO Window Тени 
HI-SCREEM ХІ 
HI-SC€ REEN XL Prof. Series 
JAM 
] ASA/TABA 
IY ACC ҒОНМАКЕН 
Panel Plus 
Vermont Vies 

wi source code 
Vitamin С F2 

VU Scpeen 


COBOL LANGUAGE 
Micro Focus: 
COBOL/7 we Toolset 
COBOL? Toolset 
Personal COROL 
MS COBOL 
Realia COROL 
w RealsAE NT I 
SCREENIC? 
XDB-COBCH. (Reales! 
XDB-DB2 Workbench 


DATABASE DEVELOPMENT 


Clarion 
Clear + 
Clipper 
Codebase IV 
dBASE IV! 
BF аЛ 5 
dGE 

Flipper 
FoxBASE 
FoxBASE «185 
Geniter 
Magic PC 
Paradox 3.0 
QuickSilver 


LIST OURS 
1735 129 
129 ga 
199 135 
195 359 
CALL САП 
|45 279 
299 209 
ма 16% 
799 209 
750 189 
249 ж 
195 159 
119 105 
105 CALL 
149 10 
235 279 
1000 899 
149 109 
99 a9 
19% 189 
295 265 
49: 438 
195 279 
125 95 
995 199 
149 129 
125 275 
595 529 
195 339 
195 379 
495 395 
195 САП 
790 CALL 
125 [5 
149 175 
LIADO 1499 
HHF 749 
149 129 
ТЕЛЕ 7... 
995 M9 
1145 979 
4M) 375 
595 549 
1500 1399 
695 589 
200 175 
695 429 
295 265 
795  4B9 
99 "n 
195 179 
195 169 
19% 249 
5905 299 
195 259 
739 249 
725 509 
5оз 369 


RAE 

R Base tor ПС)» 

Sil vert amm Library 
Tom Rettig s Library 
Li] Programmer 2 


DEBUCGGERS 
386 DEBUG 
Perrscope VOK 
Periscope Il 0 МНЕ 
Реттчс юре Wh МІН; 
Periscope Wl MHz 
Sherlock 

Softprahe ITX 


DOCUMENTATION 
Aut low С 

C Analyst 

Clear + IC) 

C Lines Т rer 

Easy зау 

FLOW CHARTING Ila 

Peal Ci 

Source Print 

Tree Dhagranmrruer 


DOS SHELLS 
Magellan 

Monon Commander 
viewLink 


EDITORS 
ARIEF 

м GBERIEF 
Epsilon 
KEDIT 
MIKS VI 
Multi-Edit 
Nonan Editor 
NRCIF F/PC 
PC/EDT + 
Pi Editor 
SLICE Editer 
SPE/PC 
VEIT PLUS 


FILE MANAGEMENT 


ТЕТЕ 


[чеми for DOS I Nupbeenrks 


CATREE 
{ЬАМ 
с «нен 
d-er 
Г-І ТЕН 
C trey rete 
ABC ill 
dac 1 PLUS 
dh FILE Bundle 
Essential B-Tree 
wy) Senn 
FARS Plus 
Informux Products 
Nehvare УС 
plase 
Turbo Programmer 
St 
хн 
РГ PLUS 


FORTRAN LANGUAGE 


GRAFLIB 
Сагат 
Grafmatic/Plomltic 
Lahey E771 

l айну FTTL-ERAKXAA 


Lahey Personal FORTRAN 77 


мы FORTRAN 

PLOTHI 

FLOTHF 

ЕТТЕ АТ 

Prenirriadac 

БААЛО КЕТКАЧ 
SPINDRIFT Library 
ГЕКМАК Graphics Library 
VATOR FORTRAN 


GRAPHICS LIBRARIES 


Baby Driver 

Essential Graphics 
агарі 

655 Graphics Devel. Toolkit 
НА О) 

HALO for M5 Developers 
POX Effects 

PEX Programmer s Toolkit 
PEX Text 

Turbo Geometry Library 
ХҰТ 


LANGUAGE DEVELOPERS 
LALE 99 


MES LEX & TALL 
РСҰАСС 


LINKERS/LIBRARIANS 


LINK & LOCATE ++ 
(ЭРТІІВ 

OPTLINE 
PlinkBbplius 
Polylirarian il 
RTLink 


LIST OURS 


Ізі 129 
21 529 
IM) 165 
(К) 
595 CALL 
195 ІЗ 
545 465 
raga Ғ179 
шч 7695 
2545 2205 
ї9ъ 179 
395 345 
мн» 969 
Iso 135 
MK) 175 
HD 75 
[м 125 
i1 789 
Ізі 179 
ug ag 
си 54 
19: CALL 
Ha 59 
п 129 
195 САМ 
275 CALL 
195 159 
150 129 
i49 129 
н] ВУ 
75 59 
0 B5 
195 269 
mL 179 
195 175 
245 195 
“ңі 1186 
245 185 
197 459 
195 15% 
2205 204 
із 318 
495 399 
295 239 
hati 519 
^50 215 
м! 435 
“ку CALL 
Ut) ga 
194 149 
i95 075 
CALL CALL 
ыр 450 
Іле 135 
549. 448 
595 55% 
795 559 
yh 459 
175 159 
115 119 
140 219 
505 329 
ноз 795 
95 B" 
Із) 299 
175 159 
175 159 
115 1159 
115 119 
595 499 
149 125 
195 169 
гч 34% 
7,0 225 
іш $39 
19% 329 
395 509 
195 279 
595 419 
ач IM) 
125 113 
gu ШЫП 
ІЗ! 135 
59% 509 
әй 
244 209 
М5 359 
195 249 
44 45 
125 115 
495 CALL 
144 135 
195 185 


LIST OURS 
MODULA-2 
LOCITECH Modula: t 
Compiler Pack 99 75 
Development System 40 195 
Solid Be Toolkit 100 % 
TapSpeed ніша: 27 
Compiler Ки! (x) 84 
DOS 4-Pack 200 159 
TechKkit ЫЗ 57 
VID ы 57 
OBJECT-ORIENTED 
PROGRAMMING 
ACTOR 405 429 
Language Extensian | 79 ee 
C talk 150 115 
C Talk Windows 150 179 
Smalltalk 100 85 
Communications 40 45 
ЕСА А Color Extension 50 45 
Goodies #1, #2 nr #1 50 45 
Smalltalk Аде п 169 
Smalltalk 286 Ни) 189 


OPERATING SYSTEMS/ 
CONTROL PROGRAMS 


Cancurrent GOS 386 |! users) 195 


| O-Liser System 405 
DESC iem 486 (w DEMMI 199 

сұм JAG ы) 
MS Windows Ais 145 
PMS TBD Dongle user) 195 

5 Users 415 
VA TAG 245 
WAA M Nilri-user A95 
Vik AG MetPak 130 
V mos/ 4 39 
PASCAL LANGUAGE 
Bree Filer 123 
[3ATAHCISS 499 
BAS Pascal ию 
Pascal ASYINETH MANAGER 173 
POWER SCREEN 129 
Professional Pascal 355 
CGuickPASC Al 94 
Ішім» Analyst ip} 
Turba ACH 149 
Turba Pascal 5.0 150 
Гик Pascal 5 0 Professisnmal 250 
Vurbo-Plus 5.0 150 
Ги Power Tools Plus 144 
fortwo Profesional 541 175 
PROFILERS 
(выг 11 
Inside! 125 
Parish 1953 
Turbu Analyst 5.40 99 
PROTOTYPING 
Dan Brix klin's Dermo Program || 195 
instant Replay ІІ 150 
Proteus 149 
Show Partner F/X 150 
San [ern pa 


ADA STUDENT 


Ecel product trom Mendian tor 
the Ada language. Ine likes 


learning 


а compiler and an interactive souret 


level debugger allowing complete 
cordral over program ENaC ШП an 
high level Acta errs. 


List $5 Our: $45 


HABY DRIVER 

A linkalile ішті tion library, tron 
Ithaca; Street Sofware, for (he 
graphics application developer. 


іт allows access te over 175 dol 
matris, ink-jet, and laser printers. 
Print screen, oF in-memory bil- 


mapped images. Supports С, Pascal, 


Mialula-J. 


Lis $250 Ours: $225 
FOWER SEARCH 

A library af € functions by Blaise 
desipmed to search for character 
stings or regular expressians іп 
large amounts of data. Critical 


Operations in fest editors, darabase 


accesses and file searches can be 
tuned for maximum speed with 
Power Search. 


List: $149 Our: $109 


LIST OURS 
UTILITIES . 
1 DIR Plus эз | 78 
на К.П ч 120 
Copy HEC EE 35 
Серу IL PC Chron Buard [з 139 
Disk Techni iari Awane [oni 159 
Disk Technician Phos i ut Bl 
Fast! ut 89 
FASTBACK Plus imo 15% 
HELP Me "yo i 
h Tra hf orrat ч НП 
MACE COLO t4"? 124 
МАСЕ Liles wp 53 
BARS Тог ШЫ ЕТ: ; 
Moran Utilities пи ы 
= ЖЕТ 
Murton Utilities a ad тг] К 105 
l'athminder 7) 65 
PC Fullback * 59 
MOT eads Deli Hh 70 
v OPI hh 55 
Vieature Deluxe T20 ш 
Мни» rn 47 
SENTER Cv IC M: 70 
x Trev Pro pr @ тоя 
VERSION CONTROL SYS. 
MES ROS 149 159 
PVCS iC opara) M3 359 
PCS Personali 139 135 
Seid) Veron МАДЫ WH} 269 
ПІН и) 90 
[LIH 5 Station LAN ми 259 
OTHER LANGUAGES , 
пн SPA? Inierpneter LEL n 
PC Seherie "5 7% 
PC FORTH + 25) 225 
Pernawial Rexi 1550 125 
XENIX/UNIX SOFTWARE 
APOGEE Prot. Developers kit их} 1799 
Asper Korn Shell EE m 
Basmiark Cue kBASE | FAR ТЫ 
ШИГЕ CALL CALL 
ЕРИХ TEM 222 
Ертіп PC 159 
Ires Frese CALL. CALL 
Imray Hb TN пит 989 
IAN 1 d] toh) 1755 
SAL nO Ген qus ТЕТЛА. SN 2995 
Adi тиз] Sys. VER їс стр nu 759 
Aic Popes Sys, WAAT бе orp. | ШЕШ; 549 
SK [rley NL БЕ 
NIP C or ROR TRA тыу 749 
PANEL PLUS Pu $75 
SCC Bt АРМА бұз Vode P3065 1195 
*À CO) XEN TS Systemi Уали іле МЕ 
Terminal Coiro 5 B79 
BORLAND 509 
Paradas 101 715 
Siecle Rich Pis ми i 39 
Sp ШАШ 439 
urls Авы ЕЛ Чинде їп 105 
luther Basi ию 5% 
buche C. 2 0 Б 105 
Turbo © LU Prafessianal 150 2125 
Turbo Pascal 9.0 Is! 105 
Turbo Paseal 5,0 Professional 250 175 
Turbo Prolog, Is 105 
Turtwi Proleg, Toolbox ПІН! E 
GREENLEAF 
Greenleai Bus; Мы! d, DOTS 445 279 
Coeenheal Comm. libran IF 209 
Greeoleat DalaWindows, DOS 195 278 
Creenleat Furectinns оны 165 
CGreenleal Аа Рет 129. 95 
Сиена Super Pur tes ыы 209 
CGreenleal Мила omm 559 475 
ІСС | 
VIM/ Tb 445 209 
X SATIS Miulli-Llser au^ 759 
ұмуана NetPak isu 929 


LAHEY 

Lahey FFL 

Lahey F77E-EM/ i ty 

Lahey РУЛ ERY SS 

Lahew/Ail CIS 

Lahey Personal FORTRAN 
we! Темок 


MEDIA CYBERNETICS 
Dr, HALEY II 

HALG 

HALO mr А5 [Hewehiigera 
FALE? һи C987 

HALO for pori Languages 

HALO Programmer s Аг нБ 
HALO Winckow Toolkit 


MICROSOFT 
MI BASE I O 
MiS í 
Ms CORBA 
N15 Excel 
M5 FORTRAN 
51% Macio Акыт Ет 
NS Mounse Bis ar Seral 
wi! Easyt AL 
wi! Paintbrush te Менім Menus 
м Painrlrush X Viridis 
NaS OY [шерт Ader Taowilkar 
MS CS Sedul 
ҺА Pascal 
міч КВАЫҚ 4.5 
SIS Сие 1 0 
AAS d Jun ұрды AL 
AAS Sut 
МАЗ Winds 
84% ЗА гимн VU 
I Windows Сенам и Kul 
BAS Mr ^ d 


LIST 


МОКТІСЕ KERN SYSTEMS 


MAS Awk 

MARS Lex and Yari 

MAIES Mlake 

NARS Sae Inr (15/2 

MES RCS 

MES Soni Jail Publishing Sys 
MIKES Toolkit 

MAIKS Техни der C354 2 

MIRS Wi 

GK V for (ОРЫ, 


NOVELL 

Brie Simple d baer 

Hrriesas tor [HFS 1.7 қамт» 
Еттен» tor С ЈР 

Hrrieve iur XENIA 

С Мачы Compiler 

C Network HE Compiler 
Nery an C Imera Inr [X 05 
Ме Мыл" NES 

Nu are SY [^ leri i Candle 
ми gre HI 

Meare REC mor tray 
мерт SC 

Мел are System d alls iig D s 
Xt MH 

nieve: PLIS 

rr PELLIS prar Cot 


PROGRAMMFR S POLICIES 


Phone Orders 


Hours 9 AM-7 PM EST. We accept 


OURS 


| VM/386 


КЫ; 
(ап "VM/386 should be considered mandatory software as important as MS- 
895 DOS." ..Computer Language 10/88 
s VM 186, PC Magazine Technical Excellence 
үа Award Winner, lets you create "virtual machines," 
each running its own MS-DOS application во 
you save Valuable time while maximizing the 
E pert irmaric e ol your Wo PC. Time consuming 
PE tasks like compiling code and running bulletin 
ors boards no longer tie up your PC. 
545 because they run simultaneously 
" | | VM/86 offers the highest level 
414 4 ol data integrity and software 
compatibility available in а multi- 
е Ш tasking operating environment 
ian Order your copy today! 
ги! Special Price; $209 
4415 
3M 7 ^ | 
150 LAHEY F77L FORTRAN 
175 " VERSION 4.0 
140 Lahey's award winning F77L compiler just got better! The 4.0 release 
HH} includes a new programming environment with an editor, profiler, linker, 
ELE and make utility. F77L is the only real-mesde FORTRAN compiler that has 
150 Weitek support and 32-bit 80386 code generation, F77L 4,0 also includes 
ux] video graphics, DO WHILE and END DO statements, and additional VAX 
99 and IBM VS tunclions, For porting 
Li 9 mainirame cade or for development, 
нде "139 F77L has the leatures professionals need. 
oo Gee Full ANSE 77, debugger, fast compilation, | 
155 Microsoft and Borland С intertaces, LA 
ор unbeatable diagnostics, and popular Computer Systems Inc 
450 manirane features. 
Special Price: $529 
y 85 | 
май 
5 a | HALO WINDOW TOOLKIT 
249 — 219 The first graphical interface too] lor {Һе DOS environment. This versalile 
189 C tod! allows software developers to concentrate on development of the 
наш 4 application's lunction rather than an development ot the interface itsel 
a95 e Obpect-ocented design lets you copy 
131 windows and place them in any size or 
99 color anywhere on the screen without 
additional code or data overhead 
245 185 Includes all HALO tunctions 
595 459 Practical time-saver for Microsedt ¢ 
593 459 Programmers 
595 1 5 "Же: Provides a source code compatible 
ШЕЙШЕ: —— development path to target both DS 
oft , өй МЕ WA өткі C5/7 operating environments 
JU5 | "X > 
TT ^ 79 CYBERNETICS Special Price: 8359 
145 129 —- 
за 9% | C NETWORK COMPILER 
Mem Д 5% Novell's € Network Compiler gives you a direct ч 
195 15% programming link into NetWare, Һе leading network 
Tu5 operating system with the world's largest installed 
59% 459 hase col network application users, This complete 
595 459 development kit includes a powerlul ANSI C optimizing | 
compiler, the Express € Compiler, an enhanced tex! | 
мог, a € graphics lihirary, a high performance linker, к 


а windowing debugger, and other utilities plus the 
whale library ol NetWare application programming 
interfaces, including the Bire record manager 


Special Price: $559 


NOVELL 


MasterCard, Visa, American Express. 
Include $4.00 per item tor shipping 


and handling. All shipments by LIPS 


ground, Rush service available. 


Mail Orders 


POS by mail or fax are welcome 
Please include phone number, 


International Service 


Phone number required with order. 


C all or tax for additonal 
information, 


Dealers and Corporate Accounts 


Call for information. 


Unbeatable Prices 


We'll match nationally advertised 
prices, (Subject to same terms and 


conditions.) 


Return Policy 


40-day no-hassle return policy, Same 
manulacturer's products cannot be 
returned once disk seals are broken, 


Circle 231 on Reader Service Card 


Ii NI: 913-112-4354 

Customer Service: 813-132-0869 
inrernational Orders: 914-342-4544 
leles; 510-601-7602 


Fax: 914-332-4021 


Call or Write for 
Latest Free Catalog! 


A Division of Voyager Software Corp 
55 South Broadway, Tarrytown, NY 10591 
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Apple Branches 
Out to Token Ring 
and Ethernet 


tthe core of Apple 

Computer's "Phase 2” 
connectivily blitz are three 
products that allow communi- 
cation between LocalTalk, 
Ethernet, and Token Ring 
LANs using new AppleTalk 
protocols and industry-stan- 
dard cabling. 

Тһе TokenTalk NB {Nu- 
Bus) Card is a Token Ring- 
compatible (IEEE 802.5) 
card with the Texas Instru- 
ments 4-Mbps chip set for use 
with IBM's wiring scheme; 
thus, it supports shielded and 
unshielded twisted-pair ca- 
bling. It includes a TokenTalk 
software driver to support 
the new AppleTalk protocols 
and lo provide a file transfer 
utility that will give the Mac 
il access to IBM PC LAN 
program Server Message Block 
(SMB) file servers. 

The EtherTalk NB card is 
ап Ethernet-compatible (802.3) 
Macintosh card for plug-and- 
play I0-Mbps communications 
over thin coaxial cabling. As 
with most Ethernet cards, you 
need lo purchase separate 
transceivers if your installation 
involves thick coaxial or un- 
shielded twisted-pair cabling. 
An Ethernet software driver 
ships with this card. 

The AppleTalk Internet 
Router, a software bridge, ties 
it all together into a transpar- 
ent network that can be theo- 
retically larger than 1% realis- 
tically possible. EtherTalk for 
A/UX and Mac X.25 up- 
grades are scheduled to ship 
before year's end. 

Price: AppleTalk Internet 
Router, $399; TokenTalk NB 
Card, driver, and SMB, 
$1250; EtherTalk NB Card, 
$699, 
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Contact: Apple Computer, 
lnc., 20525 Mariani Ave., 
Cupertino, CA 95014, (408) 
996-1010. 

Inguiry 1135. 


DCA's 10Net Goes 
Beyond Tempest 


he first of four upprades 

to take ОСА ‘5 peer-to- 
peer Ethernet network be- 
yond Tempest specifications 
allows any node to encrypt 
data on its individual disk sub- 
systems. The end result, DCA 
says, Will be the JONet Secure 
LAN, a hardware-based data 
security and Data Encryption 
Standard encryption system 
for microcomputers. 

The first phase provides 
"single-keyed" encryption and 
provides that the information 
is encrypted as it is written Lo 
the PC's hard disk drive and 
also as it 15 transmitted over 
the network. It features pro- 
tection against browsing in pri- 
vate files, modifying and re- 
moving information and data, 
duplicating software, and un- 
authorized use of applications. 
Price: $1595. 

Contact: Digital Communi- 
cations Associates, Inc., 7887 
Washington Village Dr., 
Dayton, OH 45459, (513) 
433-2238. 

Inquiry 1137. 


Network Inspector 
Makes Hardware 
Installation Easier 


he Network Inspector is 

a LAN analyzer and diag- 
nostics software package. 
It provides network operat- 
ing-system drivers and aids in- 
stallation with a color graph- 
ics help screen hefore it 
performs simple node diag- 
nostics. It's compatible with 
Ethernet, Token Ring, and 
ARCnet. 

It includes such things as 


cable break detection, single- 
node and multinode address- 
ing tests, and dynamic perfor- 
mance measurement (such as 
network loading measurement) 
with graphics. One unusual 
feature is a software imple- 
mentation of a time domain 
ref lectometer. 

Price: $1000. 

Contact: Tiara Computer 
Systems, Inc., 2700 Garcia 
Ave., Mountain View, CA 
94043, (415) 965-1700, 
Inquiry 1140. 


Careful, Big Brother 
Is Watching 


lose-Up/LAN is a TSR 

program that carries the 
benefits of “workgroup com- 
puting" to all the workstations 
on your LAN. 

It's topology independent, 
Norton-Lambert claims, and 
will work with either Net- 
BIOS or IPX protocols. 

Close-Up/L AN lets a sin- 
gle-host workstation connect to 
and remotely control any 
ather single workstation on the 
LAN. (Optional versions 
transcend some bridges.) 
There's a "chat window" for 
two-way communications. Ba- 
sically, Close-Up/LAN lets 
any number of workstations 51- 
multaneously work together 
on individual applications. 

Close-Up/L AN also has a 
monitoring feature that allows 
a manager to "watch" what 
any workstation on the LAN is 
doing, without the operator's 
knowledge. 

Price: T wo-user, $395; 
eight-user, $795; 16-user, 
5995; 32-user. $1495; 64- 
user, $1995. 

Contact: Norton- Lambert 
Corp., Р.О. Box 4085, Santa 
Barbara, CA 93140, (805) 
964-6767. 

Inquiry 1138. 


GlobalView Lets 
You Configure 
Remote Modems 


lobal View is a PC- 

based network manage- 
ment system, similar to prod- 
ucts found in LANs but 
applicable to modems and, 
therefore, wide-area networks 
[t provides much of the same 
functionality previously avaii- 
able only by leasing lines 
from the telephone companies. 

What you see 15 Microsoft 
Windows-based network man- 
agement software and an 
equipment rack for as many as 
512 GlobalView-compatible 
modems. Initially, Global- 
View software lets you re- 
motely monitor and configure 
Universal Data Systems" 

V .22bis dial-up modems 
anywhere in the United 
States. Support for other 
modems is planned. 

From your control station, 
you can determine if à particu- 
lar modem is on-line, off- 
line, busy, ringing, dialing, im 
test mode, or under testing 
You can also reconfigure re- 
mote modems for data rate 
and communications protocol, 
and you can run remote diag- 
nostics. Of course, vour results 
can be printed and manipu- 
lated for statistical analyses. 

A user-friendly system 
map lets you examine your net- 
work configuration and orga- 
nize и by address or by type of 
device, Universal Data Sys- 
tems recommends ап 80286 
with a 20-megabyte hard disk 
drive, EGA graphics, and a 
mouse. The rack-mounted 
modem uses either an Қ5-422 
or RS-232C interface. 

Price: $6000. 

Contact: Universal Data 
Systems, 5000 Bradford Dr.. 
Huntsville, AL. 35805, (205) 
721-8000. 

Inquiry 1141. 
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“SCO Sets UNIX Standard for PCs.” 
—COMPUTER DEALER NEWS (Қ 


| 


THE SANTA CRUZ OPERATION, INC. PRESENTS 


UNIX NOW! 


THE SCO LEGEND CONTINUES 


AN SCO 7 PRODUCTION ices sesiones MICROSOFT CORPORATION wn ATAT = SEO's BLOCKBUSTER 3.2 RELEASE o UNIX” SYSTEM V/386 «s (SA, EISA, ае MCA SYSTEMS “UNIX NOW!” 
риш FIPS POSIX ™ * X/OPEN” • C2 TRUSTED SECURITY = MICROSOFT” C, MASM, эв CODEVIEW" 
a ou AT&T FILE SYSTEM SWITCH, STREAMS, SHARED LIBRARIES, РСС, aw SDB = BERKELEY SELECT • DOS, 05/27 wa XENIX” CROSS-DEVELOPMENT = COMPUTER GRAPHICS INTERFACE 
ONLINE MANUALS ~ EXTENSIBLE CONSOLE, MOUSE, ае SCS! DRIVERS • ALL SCO XENIX FEATURES асл MULTISCREEN,” SERIAL CONSOLE, ме AUTOMATIC POWER FAIL RECOVERY 
sw mamo AUTOMATIC INSTALLATION * ACER ^ FAST FILE SYSTEM • TRANSPARENT DOS FILE SYSTEM « DEVICE DRIVER WRITER'S GUIDE (WITH ANNOTATED SAMPLE SOURCE CODE) 
SYSAOM SHELL as w EASY-TO-USE SYSTEM MANAGER * MULTIPLE GROUPS, JOB CONTROL, е RELIABLE SIGNALS 1s on FIPS POSIX EXTENSIONS * MMDF IE «ssa MAIL DELIVERY AGENT 
mount wu SCO EROFF' • SCO MULTIVIEW “ + SCO XSIGHT” x winoow system ~ * SCO NFS ™ * SCO TCP/IP + SCO VP/ix™ • SCO uniPATH ™ SNA-3270 
те HUNDREDS к SUPPORTED PERIPHERALS ашке TERMINALS, PRINTERS, SERIAL CARDS, TAPE DRIVES, эв S1506, ALL, ESDI, е SCS! CONTROLLERS | 
nos THOUSANDS a: PROVEN APPLICATIONS SUPPORTED EXCLUSIVELY a SCO SYSTEM V асе THE SCO PORTFOLIO FAMILY, SCO охВАЗЕ + ™, MICROSOFT WORD, a (AutoCAD | 
МІНСЕ ІНШІНІ AWO DIRECTE Fi ІН SANTA CAUZ OPERATION, INL. "UNIX TRADEMARK (ШИШИП SA OMAN PT [ТЇ 


NOMINATED FOR MOST OPEN-SYSTEM STANDARDS! x EASIEST-TO-USE UNIX SYSTEM! x FASTEST 386/486 UNIX SYSTEM! Ж BEST ХЕМІХ COMPATIBILITY! 
MOST APPLICATIONS SUPPORTED! ж MOST PERIPHERALS SUPPORTED! x MOST COMPLETE DEVELOPMENT SYSTEM! Ж BEST INTERNATIONALIZATION! | 
BEST UNIX SYSTEM DOCUMENTATION! ж BEST SUPPORT! x BEST TRAINING! x BEST WORLDWIDE DISTRIBUTION! ж MOST WORLDWIDE OEM SUPPORT! | 
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(800) SCO-UNIX (726-8649) 
(408)425-7222 
| FAX: (408)458-4227 
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SuperCard: 
HyperCard 
with a Kick 
® ilicon Beach's Super- 
Card lets you create cus- 
tom applications that are sim- 
ilar to HyperCard's but 
conform to the Macintosh 
user interface. Unlike Hyper- 
Card, which limits you to one 
image in a window that you 
can't modif y, SuperCard lets 
you create applications with re- 
sizable windows and dialog 
boxes, multiple documents 
open simultaneously, and 
custom menus. 

Because SuperCard uses а 
scripting language called 
SuperTalk, a superset of 
HyperTalk, you can open Hy- 
perCard stacks, HyperTalk 
scripts, XCMDs, and XFCNs 
and convert them to Super- 
Card projects. Once you've 
created a project, you can 
save it as a stand-alone applica- 
tion that doesn't need Super- 
Card to run, 

SuperCard fields can con- 
tain mixed fonts and sizes. The 
program can import and ex- 
port TIFF, PICT, PICS-format 
animations, and MacPaint 
files. SuperCard also supports 
sound and video and 256- 
color Paint and Draw graphics. 
SuperCard requires | mega- 
byte on a Mac Plus or higher to 
run in black and white, and 2 
megabytes on a Mac П or 
higher to run in color. 

Price: $199. 

Contact: Silicon Beach Soft- 
ware, 9770 Carroll Center 
Rd., Suite J, San Diego, CA 
92126, (619) 695-6956. 
Inquiry 1148. 


Build 
Your Own GUIs 


he HALO Window 

Toolkit 15 based on Media 
Cybernetics’ HALO and of- 
fers a set of windowing subrou- 
tines that help you design 
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Create multimedia presentations with SuperCard by mixing 


апітапон, sound, and video, 


graphical user interfaces. 

The Toolkit consists of a 
Window Manager and a Win- 
dow Library. The Manager 
controls interactions between 
you and the windows, such as 
sizing, placing, and saving 
functions. The Library con- 
tains windowing tools, such as 
command bars, radio but- 
tons, and icons. 

The Tooikit has an object- 
oriented design, so you treat 
windows as objects, which 
enables you to copy and place 
them tn any size or color 
anywhere on the screen with- 
out additional source code. 

The memory manager has 
a look-ahead feature that auto- 
matically uses extended, ex- 
panded, or disk-cached virtual 
memory to maintain an 
image, so you don't have to 
keep a copy of the image to 
be redrawn after the interface 
removes a window. 

Media Cybernetics reports 
that the HALO Window Tool- 
kit runs under DOS and 
OS/2. All you need is the ap- 
propriate Microsoft C HALO 
(for DOS or for OS/2) to run in 
either environment. 

Price: $595. 

Contact: Media Cybernetics, 
Ine., 8484 Georgia Ave., 
Silver Spring, MD 20910, 
(301) 495-3305. 

Inquiry 1146. 


Get to the Bottom 
of Your C 


fter spending all your 

lime putting the finishing 
touches on a C program, the 
last thing you want to do is 
document the code, Clear + 
for C is a program that will do 
it for you. 

Clear — for C reads your C 
source code and automatically 
generales a system tree chart, 
function flowchart, formatted 
source listing, function cross- 


references, and prototype files. 


The tree chart represents the 
hierarchical relationship be- 
tween all functions in the 
system and shows structure of 
up to eight levels. The flow- 
chart shows the logical struc- 
ture and control flow of the 
program's statements. 

The program uses a 
WYSIWYG approach. И also 
offers automatic paging, 
allows for background printing 
and portrait and landscape 
page orientation, and offers a 
variety of graphics options. 

Clear + for C runs on the 
IBM PC with DOS 2.0 or 
higher, 512K hytes of RAM, 
and Hercules, CGA, EGA, or 
VGA graphics. 

Price: $199.95, 

Contact: Clear Software, 
Inc., 637 Washington St., 
Suite 105, Brookline, MA 
02146, (617) 232-4720. 
Inquiry 1145. 


Object-Oriented C 
Programming 
on the Mac 


ymantec developed 

Think C 4.0, a program- 
ming environment for the 
Macintosh, so that C program- 
mers can get the benefits of 
object-oriented programming 
without having to learn a new 
language, such as C++ or 
Smalltalk. 

Think C's object syntax 15 
based on a subset of C++. and 
цз object extensions are built 
on structures that any C pru- 
grammer already knows. 

With Think C's enhanced 
code resource support, you can 
write cdevs (control panel de- 
vices) and multisegmented 
code resources. The program 
includes an object-oriented 
shell that provides the basic 
code necessary to create a 
cdev, and a cdev Runner 15 
included for debugging. The 
Runner provides a shell that 
lets you fake the system into 
thinking you have installed 
the cdev. 

Think С 4.0 includes a 
full source-levei debugger and 
а class library. Because the 
library implements the stan- 
dard Mac user interface, in- 
cluding floating windows and 
tear-off menus, you don't 
have to waste time reinventing 
the wheel by re-creating 
common eode. Symantec also 
rewrote the Think C libraries 
to conform to the ANSI 
standard. 

Think C'5 in-line assem- 
bler, which lets you use assem- 
biy language within your 
source files, supports the in- 
structions and addressing 
modes of the 68020 and 68881 
coprocessor. 

Price: 5249. 

Contact: Symantec Corp.. 
135 South Rd., Bedford, MA 
01730 (617) 275-4800. 
Inquiry 1147. 
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SEND AWAY FOR 
YOUR VERY OWN. 


When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But wed much rather 
see your money ро to 
somebody who deserves 
it a lot more. 

You. 

So we give youa 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead show- 
room, you рег our brand 
new 44-раре catalog. Which 
gives you a full line of 386™ 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacturer, you save 
about 35%. 


Мете Tume "Үнем You Cau 


тнымғе теве 
DELL 
СПМЕЦТЕН ЖТЕТЕМЕ 
FOR 
PRODUCTIVITT а PERFORMANMCIH 


But there's a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 


next-day deskside service from 


Xerox Corporation. 
If you read our ad in the 
front of this magazine, 
it will tell you a lot 
more about the systems 
we offer. And the service 
we put behind them. 
So if you'd like a much 
more intelligent way to 
buy a personal computer, 
have a look at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

| And we'll send the 
best computer store 
you ve ever seen. 

One you don't have to 
set foot in. 


DELL 


COMPUTE PUTER RI 
CORP ORATION 


TO ORDER, CALL US. 


800-426-5150. 


FOR DELL IN CANADA, CALL 800-387-5757, 


©1989 Dell Compl (Corporation. 386 îşa trademark of Insel Corporation. à Service in remote locations will incur addon! travel charges. 
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Virtually anything. Logos or photos. Digits or 
dingbats. Art or articles. А soda can. How can 
you get them into your PC? You could play cut 
and paste with the copier dawn the hall. Or 
use your own, do-it-in-a-flash, hand-held 
scanner ScanMan. 


Images. Select І, 2, 3, or 400 dp.i., then pop 
any image up to 4" x 14" into a file for your 
publishing program. Or into your Windows" 
clipboard. Or use PaintShow Plus —included 
with your ScanMon-for editing and coloring. 


Text. Our Cotchward" software converts 
virtually any typeface into ASCH files for your 
word processar, desktop publisher, or spread- 
sheet It reads horizontally or vertically, scans 
words or numbers from 6 to 20 point and 
matches adjacently scanned columns perfectly. 


"в 
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Should you buy it? Once you've got it you'll 
wonder what you did withaut it. And it's only 
5559" Backed by our Customer Satisfaction 
Guarantee, and 7 Days-a-Week Support. 


Scan the horizon. | 
- For information, call: 800-231-7717 


Іп California: 


800-552-8885 Е = ЕТШ | 
іп Eurape:++41 — . “лы 25 
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WHAT'S NEW 


WealthBuilder 
Helps You Plan 
Your Future 


() nlike other financial 
programs designed to 
help manage your current fi- 
nances and investments, 
WealthBuilder can help you 
plan your finances through re- 
tirement. You can use the 
program to balance your bud- 
get, but its expert-system 
techniques can also suggest 
specific investment strategies 
designed to meet your present 
and future financial 
objectives. 

WealthBuilder's propri- 
etary user inlerface looks like 
Windows and acts something 
like hypertext. Through color- 
l'ul graphics and fill-in-the- 
blank menus, you are guided 
through inputting a personal 
financial profile and setting fi- 
nancial objectives, taking 
into account your tolerance for 
risk. You can tweak the sirat- 
egies through what-if 
scenarios. 

WealthBuilder includes 
600 pages of context-sensitive 
tutorials, a dictionary of fi- 
nancial terms, and a guide to 
mutual funds, available 
through screen buttons. The 
package can examine your 
current financial situation, 
flagging expenditures that 
are out of line and advising 
ways to cul taxes and debt. 

WealthBuilder can accept 
data from Andrew Tobias's 
Managing Your Money and 
Intuit’s Quicken. It runs on the 
IBM PC with 512K bytes of 
RAM, DOS 2.0 or higher, and 
a hard disk drive. The pro- 
gram's developers report that a 
Macintosh version is in the 
works. 

Price: $249.95. 

Contact: Reality Technol- 
ogies, 3624 Market St., Phila- 
delphia, PA 19104, (215) 
387-6055. 

Inquiry 1152. 
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Wealth Builder can help you with the business of life, especially 


in reaching financial objectives. 


New Reflex Not Just 
Knee-Jerk Reaction 


ef lex 2.0, an entry-level 

f lat-file database man- 
agement program, is Borland 
International's first program 
to support dynamic segment 
swapping. Borland says its pro- 
gramming technology, 
called VROOMM (for virtual 
real-time object-oriented 
memory manager) allows ap- 
plications with more features 
and data capacity, but within 
AUK bytes of RAM. 

Borland reports that Re- 
flex 2.0 is a complete rewrite 
from the previous version 
(1.14). En addition to including 
VROOMM, which the com- 
pany plans to incorporate tinto 
all its products over the next 
tive years, Reflex 2.0 lets you 
view data in six different 
ways and print directly from 
within a file (previously, you 
bad lo run a separate pro- 
gram). It also supports data- 
bases of up to 32 megabytes. 
You can open five windows 
simultaneously, each with a 
different view, and enter text 
in memo fields of up to 8000 
characters. 

Reflex 2.075 capabilities 


include Form View, which dis- 
plays one record at a time; 

List View, for displaying data 
in a spreadsheet-like grid; 
Graph View; Crosstab View, 
for comparing and summa- 
rizing data; Report and Labels 
View, for reports and mail- 
ing labels; and Mail Merge 
View, which works as a text 
processor. All views are hot- 
linked—a change you make 

in one is reflected in the 
others. 

Reflex 2.0 works on the 
IBM PC with 512K bytes of 
RAM and a hard disk drive. 
Price: $249.95. 

Contact: Borland Interna- 
tional, Inc., 1800 Green Hills 
Rd., P.O. Box 660001, 

Scotts Valley, CA 95066, (408) 
438-8400. 

Inquiry 1150. 


Sales Commission 
Tracker 


A rgonaut's Sales Com- 
mission Tracker lets you 


track your income and sales 
activity, including sales order 
status and distributor point- 
of-sale transaction status. With 
the program, you can enter 
sales orders, invoices, distribu- 
tor transactions, and com- 
mission data. 

You can print reports that 
show total commissions for 
each order, commissions due 


on shipment, commissions 
paid to date, and the differ- 
ence between commissions due 
and paid. You can display de- 
linquent commission payments 
and the number of days late. 
The program, written in 
FoxBASE, lets you sort reports 
by nine parameters. Sales 
Commission Tracker is а 
stand-alone program and re- 
quires an IBM PC with a hard 
disk drive, 512K bytes of 
RAM, and DOS 2.0 or higher. 
Argonaut is distributing it as 
à shareware program. 
Price: 545. 
Cnntact: Argonaut Systems, 
15466 Los Gatos Blvd., Suite 
109-314, Los Gatos, CA 
95030, (408) 867-5029. 
Inquiry 1149. 


1-2-3 Release 3.0 
Add-in Solves 
What-lf in Reverse 


rontline Systems intro- 

duced what it calls the 
first add-in for Lotus 1-2-3 
release 3.0. What-If Analyst 
automatically determines the 
what-if value on your spread- 
sheet. You specify a desired 
result value (e.g., net profit) 
and a what-if variable. The 
program then automatically 
determines the what-if value 
that yields the desired result, 
solving the what-if problem 
in reverse. 

A single What-If Analyst 
package includes the add-in 
versions for Lotus 1-2-3 ге- 
lease 2.01, 2.2, and 3.0, and 
for Symphony. The program 
requires 35K bytes of RAM on 
release 2.01 and 2.2, 45K 
bytes on Symphony, and be- 
tween 15K and 55K bytes on 
release 3.0. 

Price: $49.95. 

Contact: Frontline Systems 
140 University Ave., Suite 
100, Palo Alto, CA 94301 
(415) 327-7297. 

Inquiry 1153. 


COH ned 


The OS for over-achievers 


QNX programmers have a decided advantage. 


You see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular OS. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean — under 150K— vet out-performs any 
other PC operating system. 

QNX users never worry about whether their 
applications will make it at runtime, because 
they know QNX has proven itself again and 
again in the read world. 

Its no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications — from making cars 
to selling hooks to handling online credit 
card transactions. 


One reviewer dubbed QNX "The multi- 
everything 05." Now, you might expect 


multiuser and multitasking, but realtime? 
And integrated networking? And true 
distributed processing? Best of all, these 
terms take on a new meaning with QNX. 
Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine. 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task switches/sec on a 16MHz 286, 
QNX is at least a full order of magnitude 
faster than a typical UNIX system. Inte- 
grated networking means you won't 
need yet another layer of software to set up 
à LAN, and you can use any mix of 
Intel-based micros — from vintage "81 PCs 
to Р5/ 25. 

Distributed processing with QNX 
sounds too good to be true. But it is: Алу 
lask can access any resource — programs, 
files, devices, even CPUs — without going 
through the bottleneck of a central file server. 


Besides the satisfaction that QNX developers 
get from using a fast, powerful, and flexible 
05, did we mention that they also enjoy 
free technical support? 

If you're wondering why you don't already 
know all about this great 0S, vou could try 
asking the over-achievers who are smugly 
guarding the secret of their success. 

Better yet, give us a call. We'll tell you 
everything you need to know to become an 
over-achiever yourself. 
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For more information or a free demo disk, 
please phone (613) 591-0931. 


Quantum Software Systems Lid., 175 Terrence Matthews Crescent, Kanala, Ontario, Canada K2M 1W8 
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Microstat-ll Now With Graphics 
Interface and New Multivariate Module 


Now you can use YOUR 
favorite graphics package 
with Microstat-ll. 


Just some of the packages covered 
include 3-D Perspective Jr., 
Harvard Graphics, Microsoft's 
Chart, Grapher, and others. 


Microstat-I] also includes new 

procedures for: 

* Canonical Correlation 

* Factor Analysis 

“ MANOVA 

* Discriminant Analysis 

“ Principal Components 
Analysis 

* Cluster Analysis 

* Covariance Analysis 


While Release 1.0 
was good: 

“... one of the fastest IBM PC 
statistical packages we have 


tested... using Microstat-II is 
a breeze.” 


3-D Perspective Jr. 


MiIcrostat -11 


Power Ueo 


Harvard Graphics 
Infoworld 


“Installation of Microstat-II is 
simple... The user interface is 
clean... a pleasant package to 


PED PC Magazine 


Microstat-II Release 
2.0 is even better! 


For a limited time, you can 
purchase Microstat-H Release 
2.0 for $395.00. Microstat-II 
requires an IBM PC, XT, AT, 
PS2 or compatible with 512K memory or more with either 
а hard disk or two floppy drives. For more information, 


contact your local computer dealer or call: 


Гуғарлег 


Ecosoft, Inc. 
6413 М. College Ave. 
Indianapolis, IN 46220 
Orders: 1-800-952-0472 

Info: 1-317-255-6476 

FAX: 1-317-251-4604 


HD: Perspective Jr, Harvard Giraphics, Grapher, Мнса Chart and (НМ arc all cegiteral or uaregadered 
rademarks of [Бе following companies respectively 3- Dt Graphis, Ine, Software Publishing Corp , Golden 
"їл дї Inc. Micron E Inc, ТЕМ [гы 
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With Architrion ff, vou can study the effects of interior lighting. 


Two Architectural 
Programs 
for the Mac 


rchitrion II, a design, 

drafting. and presentation 
program, lets you study the 
effects of light and color on 
your projects. You can define 
the colors of a building and its 
components and specify the 
light source's position and in- 
tensity to simulate shading 
and shadowing from interior 
lights or the sun. 

With Architrion II, vou 
can easily coordinate planes, 
sections, and elevations of a 
building so that you include a 
change in the three-dimen- 
sional database in its two- 
dimensional drawings. Ac- 
cording to Gimeor, you can 
create and modify a building 
In section view and position 
and adjust openings in eleva- 
tion while making real-time 
updates to the database. 

Architrion [I works on the 
Мас SE or higher with a mini- 
mum of 2 megabytes and a 
hard disk drive. A version that 
takes advantage of a math co- 
processor is available. 

Price: $2495. 

Contact: Gimeor, !nc., 420 
100 St. SE, Washington, DC 
20003, (202) 546-8775. 
Inquiry 1155. 


M acBravo! Facilities is a 
program for the Mac that 
lets facilities managers and 
industrial engineers plan, 


manage, and document the 
interior of plants and offices. 
The program uses indepen- 
dent overlays with references 
between them so that changes 
made in the facility are auto- 
matically updated for every- 
one. It also allows several peo- 
ple to work simultaneously 
using a common database. 
MacBravo! Facilities in- 
cludes a DBMS that lets you аз- 
sociate information with 
graphical representations of 
the facility. You can, for ex- 
ample, click on a symbol that 
represents a piece of machin- 
ery and get information on its 
initial service date, when it is 
scheduled next for mainte- 
nance, or how much it costs. 
If you are drawing the top 
view of a wall, you can tell 
Facilities the height of the 
wall. and it can create a rhree- 
dimensional image from your 
two-dimensional drawing. 
Facilities works on the 
Mac II or higher with 8 mega- 
bytes of memory and at least 
a 40-megabyte hard disk drive, 
It includes a library of about 
1000 mechanical and architec- 
lural components. 
Price: $4900; PlanPrint 
components, $495; IGES ([ni- 
па! Graphics Exchange Stan- 
dard), $495. 
Contact: Schlumberger 
Technologies, CAD/CAM Di- 
vision, 425] Plymouth Rd., 
Р.О. Box 986, Ann Arbor, MI 
48106, (313) 995-6000. 
Inquiry 1156. 


continued 


Intelligent Database Tools are Here! 


Is your Database an Asset or Just a File? 


As your database grows, Ив potential value increases. Your challenge is to keep it error- 
free, understand it, and use it to make effective decisions. These are the tools you need: 


7, DATABASE % Maintain data quality and data integrity. Keep your 

М PerviS 0 database error-free. Database/Supervisor analyzes your 

databases and identifies suspicious data items, and 

patterns which are out of the ordinary. It automatically detects errors which violate 

statistical or logical integrity constraints. /f your database is being corrupted, 
Database/Supervisor will show you where. 


IX I The Machine Learning Discover hidden patterns and unexpected relationships 
ЖЫ v» 5 5 * м inyour large database. [XL analyzes your database and 

generates easy-to-read rules using artificial intelligence 
and statistical techniques. While Database/Supervisor detects errors, IXL produces rules 
and decision-making insight. The solutions you are looking for may already be in your 
database, waiting to be discovered. 


| «ғ Don't deny yourself inexact, but potentially valuable, 

NEURAL / QUERY answers to your database queries. Close matches are 

more valuable than no response. IXL and Neural/ 

Query are perfect partners. IXL generates rules which can be exported. However, 

Neural/Query analyzes your large database, builds a network of partial matches, and pro- 

vides the closest matching answer to your database queries. Use the full informational 
content of your database. 


lli ( nce ы; The highest-level, easiest-to-use intelligent database en- 
Inte ICOM р! ler vironment today. Build dialogs automatically, link them 
with rules, frames and hypertext in minutes. 
Develop your intelligent application quickly and efficiently, then run it on multiple 
operating systems. The built-in relational database combines expen system logic with 
SQL-based object oriented queries. Accomplish in hours what would otherwise 
fake weeks. 
Experts love our software: 


киш ! The Intelligence/Compiler is a powerful state of the 
GYSTEN МІНІ art system for real-world applications. Its intelligent 

DATA BATA editing and debugging facilities are a bonus. A//Expert 
e Magazine, February 1988. 


Considering the variety of features that the In- 
telligence/Compiler provides, it 15 hard to believe that 
you can get better value for your money. PC/AI 
Magazine, June 1989. 


Our leadership in this field Having used IXL on a large database of geological test 
of technology is unsurpassed. data, we were surprised by the many relationships it 
Ask for our books Intelligent found. This has greatly helped us to interpret our Oil 
Databases and Expert Systems Company database. Mr. James Brown, Oil 


Jor Experts бу К. Parsaye, etal., Industry Consultant, July 1989. 
published by John Wiley. 


L]Send те the three components: 0 0 5. 
LJ Send me the single component: —— —— ~. — Mr 5290 


Computer system: ГІ IBM/PC O P5/2 O Macintosh 


Liwnpam ь_ —_ ы  - _.„._ S Card Мо: 
Adklress 


Telephone: 
For telephone orders call (E00) 885-2996 


IntelligenceVVare | Shipping and handling: US $9. Canada кәй Hawaii $20, 


І Overseas Air 550. California residents please add 65% ales tax 
The Мех Level in Computing | қ 
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| Yes, I wand w win with your easy-to-use inielligent database toals. 
| O Send me your complete collection of intelligent database tocis for $1.49 


Alone in a universe of data? Let IXL be your guide. 


Are vou sure you have no listing for the Vite House. 


. for $990. 


Also available on VMS, Unix and 05/2 


Name Û Check enclosed, Charge із. Г] Visa Li MC L AMX 


Expiranun 


inteligence acc 
9800 8 Sepulveda Blvd. 

Los Angeles, CA 9395-527 
Telephone: (213) 417-8896 
Telefax: (213) 417-8897 


Compu 


Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS* 286 or 386 
today! We've built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazines Editors Choice — 
the ultra fast ZEOS 386-20. 

Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero- Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they're 
ready to ship. Right Now. 

Heres how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and УСА systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS DMHz 286 
with 33MB Hard Drive! 


Only $1,395 


For VGA color add 8595 


FREE Shareware Disks Too! 
25 Software Programs included 
Every system will include 25 
ready і run Shareware programs 
on free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Games and 


more. With Shareware you can 
try the programs first before you 
register them with the author 
What a great idea! 


Standard Features Inciude: 


а 50286-12 CPU, 6/12MAz 
Dual Speed kevboard/hard- 
wave selectable. Reset and 
Turbo butions night up front. 

a Zero Wait Slate DRAM, 512K 
expandable to 4M B on the 
mother board (16M B System 
Total), EMS Capability on board. 


Performance Comparisons using PC Labs Benchmark Series 


1. Your order must be received by LPM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


* Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as It 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus 24 Hour a day Toll Free technical support and 
Express Parts Replacement are included too! 

This offer is good only as long as these pre-built 


a Fast 32MB Seagate 1З8К 
Hard Dnve with auta-park, 
1.2MB Floppy Drive. 

= Ultra high speed Fant Floppy 
controller. LI interleave, 800) 
K B/sec transfer rate. 

а Genuine Hercules" ( Yes, 
Hercules) Brand graphics 
card. High-Res Amber Display 
with Tilt/Swivel Base. 

a ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tacttie/Click Feel. 

ш Senal and Parallel Printer 
Ports. 

и Clock/Calendar with Battery 
Backup. 

a 6-16 and 2-8 bil expansion sluts, 

n 50287 support, up io 12 MHz. 

в ffeavy Duty Case Complete 
with Secunty Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 


АЦ prices and spesihicationg are subpect tu change зам notice. Please call fur current pricing and warranty details COL eder may require an advance deposit P322 and AT are trademarks of IRM Curporatron 


ers ДО 


systems remain in stock; please give us а Call to 
verify availability. This offer does not apply to other 
ZEOS systems or custom configurations. 


Immediate shipment ts only part of the story. 
ZEOS builds Rock Solid computers. Thats why we 
offer you our 30 Day Money Back Guarantee, ‘Toll Free 


technical support and Full One Year Limited Warranty. 
Compare that to the others. Then compare performance. 


Performance is what ZEOS is all about. If you're 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero- Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said "Out of 104 machines 


Complete ZEOS 20MHz 386 
with 80MB 28ms SCSI Drive! 


Only $2,995 
for VGA color add $395 


сөс Features 
Include: 


a Genuine 42-bit 
Intel SO386- 
20MHz CPU 

a High speed 

Zero- Wait 
64K SRAM 
CACHE. 

= IMB of 

Zero-Wait DRAM Expandable 

fo ІБИВ system total. 

и Fast 80MB, 28ms SCS! 

Seagate Hard Drive, L2MB 


from 58 companies... for overall excellence in both 
the 16- and 20MHz categories, we selected ZEOS 
International's 386-16 and 386-20” And ZEOS '386 
systems have racked up three PC Magazine Editors 
Choice awards so far this year! 

PC Resource Magazine put it this way "ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 7076 of the cost’ 
Personal Computing simply says "The best value 


we ve come across so far? 


We couldnt have said it better ourselves. 

And these are the machines that we have 
ready to ship to you gh now. Rock solid block 
buster ZEOS machines with quality and perform- 
ance that is, in a word, Guaranteed. Order now by 


calling 800-432-5891. 


Floppy Drive. Performance Comparisons using PC Labs Benchmark Series 


Relense 4: 


в (Ultra high speed Hard/Floppy 
SCSI controller. 

и Genuine Hercules" Brand 
graphics card. High-Res Amber 
Display with Tit/Swivel Base. 


a 10] Key ZEOS Tactile/Click 
keyboard, 

= High speed Serial and 
Parallel Ports. 

s 7.32, 5-36 and 2-8 bit slots. 

в 50357 math co-processor 
support. 

e ZEOS 5-bay case with security 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 


In Minnesota Call: 612-633-454) 
MasterCard, VISA, Z Card and COD 
Open 24 Hours а дау! 

“EOS International, Ltd. 

530 Sth Avenue, NW 

SL Paul, MN SSIR US A 


Deskpro is a trademark ei Cum pay Computer Corparalian. Corporate leasing plans are available: Z ECR ıa а publicly traded company, MPLS ‘St Paul lac FTU. € 1885 ZEUS Intematumat. Lid 
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* Remains In Place while you use your computer. 

е Avolds Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples, 

* Soft, Flexible, retains normal keyboard feel. 

* Washable, Durable High-Tech Polymer lasts years. 

* Hundreds of Models. SafeSkin Is available for most 
PCs, laptops, workstations and clone keyboards. 

* Office * Home * Factory * Classroom * Laboratory 


List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


SafeSkin 
KEYBOARD PROTECTOR 


Merritt Computer Products, Inc. 5565 Red Bird Center Drive 
Sulte 150, Dallas, Texas 75234/|214] 339-0753 * FAX |214) 339-1313 
In Canada call 1-800-663-1061 


REAL-TIME 
MULTI-TASKING 
KERNEL 


for protected mode 80386 


No royalties 
C language support 

Е Preemptive scheduler 
Time slicing available 
Configuration Builder 
List Manager 
20 us task switch 
at 16 MH: (no warts} 


B intertask messages 
W Message exchanges 
Ш Dynamic operations 


— task create/delete 
— task priorities 
— memory allocation 


® Event Manager 
m Semaphore Manager 


Source Code Included 


Manual only $75 US 
AMX 386 $3995 US 


is ppimgmanderg extra) 


Also avaiable Inr BOG 80286 
JAC 280, 68000 


KADAK Products Ltd. 


ЖЕ 
IF 
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206 - 1847 W. Broadway 
Vancouver, B.C., Canada 
V5J 175 

Telephone: (604) 734-2796 
Fax (604) 734-8114 
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WHAT'S NEW 


Math for the Masses 


alhCA D 2.5 is based 

on MathSoft's live docu- 
ment interface, which lets 

you use the computer as if it 
were a notebook, defining 
variables and entering text 
anywhere on the screen. 

Math CAD formats equa- 
tions in standard math notation 
and automatically calculates 
the results. As you make 
changes to [һе original equa- 
поп, Math CA D automatically 
recalculates. The program 
generates each plot as soon as 
you specify the variables. 
According lo MathSoft, Math- 
CAD ts capable of handling 
complex arithmetic, fast Fou- 
rier transforms, integrals, 
derivatives, Bessel functions, 
matrices, simultaneous lin- 
ear and nonlinear equation 
solving, and stalistics. 

Unit conversion is another 
given with MathCAD. You 
specify what units you want 
the answers in, and that's what 
the program returns, accord- 
ing to MathSoft. 

MathCAD also produces 
documents of any length and 
width. It offers cut, paste, 
and copy features, along with 
automatic word wrap. 

One enhancement in ver- 
sion 2.5 is the ability to graph 
three-dimensional surface 
plots and manipulate their ro- 
tation viewpoint. Also added 
to the new version is HPGL 
sketch import capability, 
support for PostScript, sorting 
ability, multiple region cut 
and paste, and pop-up menus. 

To run MathCAD 2.5, vou 
need an IBM PC with DOS 2.0 
or higher and 512K bytes of 
КАМ. А math coprocessor 15 
recommended. 

Price: $495. 
Contact: MathSoft, Ine., 
One Kendall Square, Cam- 


bridge. MA 02139, (617) 
877-1017. 
Inquiry 1158. 


Structural Analysis 
Under Windows 


= inesse/fis the first in a 
series of structural analy- 
sis and design programs from 
Cube Systems that run under 
Windows. Finesse/f solves 
two- and three-dimensional 
trusses and frames. In three- 
dimensional mode, when view- 
ing a complex structure such 
as а bridge, vou get а sensation 
of depth better than that pro- 
duced by hidden line removal. 

The system is written in 
optimized C, performs band- 
width minimization, and uses 
а math coprocessor and avail- 
able EMS memory lo reduce 
analysis time. With the Data 
Editor, you сап burld a mate- 
rials database and define 
structural geometry. loads. 
and other data. Other data- 
bases are available for steel, 
timber, general shapes, and 
materials in Imperial, Cana- 
dian, and German metric 
formats. 

You càn view the structure 
in normal 2-D and deformed 
2-D mode at the same time to 
see the effects of an applied 
force. Finesse/f (the f stands 
for wire-frame cases) can han- 
dle shear corrections for deep 
beams and shear walls, partial 
and full member releases, 
wide support corrections. vari- 
ubie and nonprismalic cross- 
section detinitions, and in- 
clined supports. 

Finesse/f requires an [BM 
PC AT or higher with 640K 
bytes of RAM and Windows 
2.0 or higher. 

Price: $995; four databases, 
$245. 

Contact: Cube Systems Соп: 
sulting Services, Inc., 77 
Metcalfe St., Suite 310, 
Ottawa, Ontario, Canada КІР 
SLG, (613) 236-7067. 
Inquiry 1157. 


Conte 


Whats even more amazing 


is its letter quality 


[t may seem like a small thing. 
| Butit's nothing less than the first 
letter-quality, battery- powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won't find a more 
convenient letter-quality printer 
anywhere. Especially if any- 
where is precisely the place you 
need to use it. 

The ExpressWriter301 is the 
| perfect traveling companion to 
what is already the world's wid- 
est line of truly portable PCs. It 
operates on reuseable, recharge- 
able batteries and AC power It's 
small enough to fit into the aver- 
age briefcase. Апа it uses 24-dot 
technology to produce remark- 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any- 
where you can take a portable 
PC, you can also print out a letter- 
quality hard copy. 

And, to us, tbat's a big thing. 


ү 5 Ерте ss тиетін; 4 lbs, AC and batters powered, letter: 
i Ww [ quality 24-dot print head. Gps draft, Toshiba! Gums 

|: and Epson LQ emulations, 5 resident fonts, exceptional 
b. Екарту parallel mirftace. 
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In Touch with Tomorrow 


TOSHIBA 


Teshiba America Information Systems, Inc , Computer Systems Division 
Circle 295 on Reader Service Card (DEALERS: 296) 


How To Bring Minicomputer 
Power To Your P 


a = 


disk performance and larger task 51265. 
also interfaces with Novell LANs, 3210 mainframe 
communications products and The Software Link's 


ney often provide more LANLinK" local area network. 


desktop power than one person can use effectively. Т y ‚ information about pC-MO 
Thats why you need PC-MO»5 3,0, М harnesses the | at \ st wiser dealer. 
386 ‹ w to easi d 


power of your ag ог 286- based PC and turns it into 
a powerful multiuser multitasking computer. РС-МО5 
is the multiuser operating system that lets you run popular 
DOS applications such as Windows Lotus 12- = 


ported 


dBase IV" or WordPertect™—withow! modification. үзе 150! іп h IBM 


or a department of a large company that needs users 


instead of replicating PCs, each use 
expensive terminal or moniter that 


pos Compatibility Means Minimal 


the períect solution for ё small business 


F 


Training 


Since pC-MOS 15 pos compatible unlike UNIX" 4577 Parkway Lan® Norcross, 


- 1.800-451-LINI (404) AAB-5465 


gm Ч 
ог 09/2 theres ПО need for users to learn a new Fax: (404) 263.6474 Tele 


programs they already know. And unlike most LANS, Po-MOS and LANLINE are wadematks of The coitware Link Inc 


pn omar producta reierenced ara tradiem arka od then! 


pc-MOS is easy to install and even easier to man- rospacive companies 


Dealer inquiries Invited 


now more than 100,000 users ot PC-MOS 55А -chedule/G800K 89 4956446 


worldwide. but if you havent seen it lately, take 
Another look. We ve broadened our base af compati- 
ble applications and added multilevel security, faster 


Your connection 19 advanced technology 
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See Your Data 


Mapinto software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anylhing in your database. Find addresses by street, 
ZIP code, city, etc. (We can aven supply the maps.) 


Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 


Perform analyses on your data to sum, average, or count 
your database records by location, Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 


From street-level to worldwide, Маріпіо 
can merge your databases with maps. Play 
visual “what if” with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
ded data, Mapinfo can do it for as little as 


Mapinfo now includes a map of the world and the U.S 
with all ZiP code locations. Runs on IBM PCs or com- 
patibles with 640K memory, a hard disk drive, and 
graphics, and comes network-ready. 


Мар/їїїйїй Corp. 


Changing The Way The World 
Looks Al Informalion'" 


200 Broadway, Troy NY 12180 
To order, cail 1-518-274-8673 
ür 1-800-FASTMAP Toll free. 


Мар!пїп is a trademark of Мәрітіп Com TEASE e a berm ol Agiton- Tarte 
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Clearview 


ClearView lets vou add true icons to the Windows desktop. 


Customize and 
Enhance the 
Windows Desktop 


M icrosoft's Windows, 
while providing a consis- 


tent graphical user interface, 
isn't without its limitations. 
Two products, from Wang 
and hDC Computer, can make 
Windows easier to customize 
and manage. 


ang developed Clear- 
View for Windows users 

who want to improve the 
graphics and functionality of 
the Windows desktop. Clear- 
View's Window Organizer lets 
you customize the placernent 
and size of the windows in 
which you run your applica- 
tions so it's easier to find them. 
You can arrange open win- 
dows in an overlapping stack or 
move them into an aligned 
grid for viewing and access. 

With ClearView, you can 
tell Windows which programs 
to load automatically and cus- 
tomize your desktop so a partic- 
ular layout automatically ap- 
pears when you activate the 
Windows environment. 

ClearView replaces file- 
names with a menu system that 
lets you access Windows and 
non- Windows applications from 
the same menu. А List feature 


of ClearView automates the 
opening, sizing, moving, and 
closing of windows. 
ClearView works on the 
IBM PC AT or higher with 
Microsoft Windows 2.0 or 
higher, 512K bytes of RAM, 
and a hard disk drive. 
Price: $79. 
Contact: Wang Laboratories. 
Inc., One Industrial Ave., 
Lowell, МА 01851, (508) 
459-5000. 
Inquiry 1164. 


indows Manager from 
. hDC Computer lets you 
install and manage desktop 
utilities for Windows. The pro- 
gram ships with seven util- 
ities, and hDC says thal more 
are on the way. 

You can install Windows 
Manager in two ways: as a tear- 
off menu that you place 
anywhere on the screen or as a 
pull-down menu that becomes 
part of the Windows menu bar. 

The System Enhancer uril- 
ity's Run command lets you 
run any application from 
within any Windows program. 
Arrange lets you organize 
open windows by overlapping 
or tiling them, and the utility 
can also close all open Win- 
dows applications and exit 
Windows from any application. 

The Work Sets utility lets 
you create sets of programs 
and files that vou work with 

continued 


AVSIM HELPS YOU 
GET PROJECTS ON THEIR FEET - 


The "creature" shown above doesn't 
depict a Futuristic lunar landing. This 
is a polar landing of a sophisticated 
weather monitoring device. Deployed 
from an aircraft, it unfolds in minutes 
and begins transmitting vital environ- 
mental data. 

This Self-Erecting Weather Station, 
sponsored by the National Science 
Foundation, was developed by Polar 
Reseach Lab. Avocet’s AVSIM™ 
simulator was used on the project. 
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Stay On Schedule 

Using a simulator, you can avoid com- 
plications and delays caused by debug- 
ging code on unstable target hardware. 
AVSIM allows you to begin the debug 
cycle even before the hardware is 


available, 


Keep The Project On Your Desk 

Work within your familiar MS-DOS 
environment. With AVSIM you can 
check the hardware and operating 


m t 
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1: 9% 
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AVOCET 


SYSTEMS, INC. 


system interfaces, all on your PC. You 
don't have to rely on outside staff and 
equipment. At only $379, AVSIM is a 
fraction of the cost of additional 
hardware. 


Avocet offers a complete line of 
embedded-system tools including 
AVOCET С” compilers, AV MAC™ 
macro assemblers, AVPROM™ pro- 
grammers, and AVSIM™ simulators. 

Call Avocet today. Discover how we 
can help you get your next project on 
its feet, too. 


AVSIM supports: 

Intel 8051, 8048, 8085 

Motorola 68HC11, 6805, 6800, 6809 
Zilog Z80 

Hitachi HD64180, 6301 

ТІ TMS32010, TMS32020 

Rockwell 6502 


C [989 Avocet Systems, Inc Ad Rights Reser ed 


The Source For Quality Embedded-System Tools 


Avocet Systems, inc., 120 Union 5t., P.O. Box 490, Rockport, МЕ 04856 ! Іп Maine, or outside U.S., call (207) 224-9055 | TLX: 467210 Avocet СІ | FAX: (207) 26-6713 
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GET SUPERSOFT's 
SERVICE DIAGNOSTICS 


All the software, alignment disketes, parallel/serial wrap-around 
plugs. ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 

XTs. ATs and all compatibles under DOS or Stand Alone, No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 


NEW: SuperSoft's ROM POST performs the most advanced 
Power-on-Self-Test available tor system boards that are compatible 
with (he IBM ROM BIOS. It works even in circumstances when the 
service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 


For over nine years, major manufacturers have been relying on 
SuperSott's diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft's 
Diagnostics Il for the most thorough hardware error isolation 
available, Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment 
All CPUs & Numeric Co-pracessars All Color Graphics & Monochrome 
System Expansion & Extended Memory Monitors 
Floppy, Fixed А Non-standard Disk Drives Parallel & Ѕепа Parts 
Standard & Non-standard Printers Mono, ССА, Hercules 8 EGA 
System Board: DMA, Timers, Interrupt, Adapters 

Real-time Clock & CMOS contig. HAM — AllKeyboards & the 8042 Controller 


Join the ranks of XEHOX, NCH, COC, SONY, PRIME, ... who have 
bundled SuperSoft's diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Service Diagnostics lor PC, POWT. and compatibles oniy 

Alignment Diskette for PC, РС/ЛАТ and compatibles (48 tps dines} 
Wraparound Plug for PC, PC/XT and compatibles (parallel and serial) 
Service Diagnostics for AT and compatibles only 

Alignment! Oiskerte for АТ and compatibles (96 Ірі drives) 
Wraparound Plug for AT {serial} id 

НОМ POST for PC, РС/ХТ and compatibles only 


HOM POST tor AT and compatibles only... + Д 

Service Піндтошісе: The KIT {includes all of the ean. 5502). 

Sarvice Diagnostics lor 386 ог V2, “30, or Harris, etc. (please specify] 

Diagnostics Il is the solution to the service problems of users of all 
СРҒЫ-80, CP/M-B85 and MS-DOS computers 

ROM POST lor PS/2 and compatibles only ы 

Aligomen Diskette К PS/2 and compatibles (35 inch). 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 


FIRST IN SOFTWARE TECHNOLOGY PO Bax 611328, San Jose, CA 95161-1328 (408) 745-0254 Toles 270365 


SUPERSOFT 15 3 ngistered Irademark oi SuperSot Inc COC al Conn Data Com ВЫ PC, AT A AT nl 
Intirnationgi Взлеты Machines Cop М5 DICES of кагуы Kp MEC of NEC Intommgbon Systems, ton 
PRIME пі PRIME INC. — Song of Sony Corp 
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and launch with ane command. 
You can also use it to save the 
current slate of any session 
when you quit. 

Other utilities include 
Alarm Clock: Auto Save; 
Desktop, which lets you cus- 
lonze your start-up screen, 
customize your background, 
and add a screen saver; Font 
Viewer; and Memory View- 
er, which displays a graph in 
pie chart form that shows 
how you're using conventional 
and expanded memory. 

Windows Manager ге- 
quires less than LOK bytes of 
RAM per utility and about 
ІОК bytes for the manager it- 
self. It works on the [BM PC 
AT or higher with Windows 
2.0 or higher. 

Price: $79.95. 

Contact: hDC Computer 
Corp.. 15379 Northeast 90th 
St., Redmond, WA 98052, 
(206) 885-5530. 

Inquiry 1165. 


Software Brings 
PostScript to the Fax 


ammaLink's Gamma- 
Script lets vou create pre- 

sentalion-quality faxes with 
any application that uses the 
PostScript page-description 
language. Using an interpreter 
that GammaLank licensed 
from QMS, the program takes 
your PostScript application's 
outpul and translates it into a 
fax format file with output 
comparable to that of a 200-dpi 
PostScript printer, 

Gammascript is available 
in two versions: Gammaseript 
Plus 1s compatible with all 35 
typefaces of the Apple Laser- 
Writer NT; a less expensive 
package offers 13 typefaces. 
The program will work with 
GammaLink’s line of PC-to- 
fax boards, 

GammaScript works on 
the ІВМ PC AT or higher with 
а PC-to-fax board. | mega- 
byte of RAM, and 4 megabytes 
of free memory on your hard 
disk drive, 


Price: GammasSeript, 5145; 
Gammasceript Plus, $440. 
Contact: GammaLink, 2452 
Embarcadero Way, Palo Alto. 
СА 94303, (415) 836-7421. 
Inquiry 1161. 


A Step up 
from Deluxe 


he PC Tools DOS util- 

ities package upgrade of- 
fers file viewers, LAN sup- 
port, and a new application 
launch capability. 

With version 5.5, you no 
longer need to know exactly 
where information 15 stored 
on your hard disk. Find and 
Locate functions let you 
identify and select files that 
mich your search criteria. 
New file viewers let you vie 
files in dBASE, Lotus 1-2-1, 
ASCII, and hexadecimal for- 
mats. The application launch 
capability links the selected 
data file with its associated ap- 
plication, and the program auto- 
matically loads them both. 

LAN support added to ver- 
sion 5.5 lets you load the PC 
Tools DOS shell, desktop 
manager, and hard disk backup 
programs onto à Novell or 
[BM Token Ring network 
server. For securily, the 
DOS shell will display only di- 
rectories thal the user ts al- 
lowed to read, or you can run 
the PC Tools programs from 
a write-protected directory. 

PC Backup. PC Tools De- 
luxe's hard disk backup pro- 
gram, includes new reporting 
capabilities. new verification 
and formatting options, and 
an automated installation 
procedure. 

PC Tools Deluxe version 
5.5 runs on the IBM PC with 
at least 512K bytes of RAM. 
Price: $129. 

Contact: Central Point Soft- 
ware, Inc., 15220 Northwest 
Greenbrier Pkwy., Suite 
200. Beaverton. OR 97006, 
(503) 690-8090. 

Inquiry 1160. 


TRAN 


TRAN COMPUTER NETWORK, INC. 
WHERE SERVICE AND SUPPORT MATTERS 


12MHz 286 Mono with 40MB HD 
Complete System $1190 


+ Monochrome Graphic Video Card 


е Monochrome Monitor with Tilt & Swivel Base 
* Clock Speeds: 8/12MHz 1/0 Wait State 


* Intel 80286 Microprocessor 
with AMI BIDS 
е 512K RAM (Up to 4MB) 


e 16 Bit Dual Floppy and 
Hard Disk Gontroller 
е 40MB Miniscribe Hard Disk 


TRAN 386 25MHz 
Complete Monochrome System $1795 


FEATURES: 
е 32 Bit INTEL 80386 Microprocessor 
e 6 Layer Motherboard 


е B Chips & Tech Chips Sets Surface Mounted 


e 1MB RAM (SIMM), up to 16 MB's 
e Optional for 80287 & 80387 
* Dual Hard Disk and Floppy Disk Controller 


PRINTERS 
Narrow Carriage 


ALPS Allegro ................. 379 
Star NX 1000 MultiFont.......... 199 
Star NX 2400, 24 pins sig a 319 


Panasonic 1124, 24 pins, 192 cps .855 


Citizen MSP 50................ Call 
Wide Carriage 

STAR МХ15................... $329 
Citizen MSP 15Е, 160 005. ...... 359 
Citizen MSP 45 .............. , di 
Citizen MSP 55................ Call 


Fujitsu 013400, 288 cps . ..4899 


Hewlett Packard Laserjet Series 11.1690 
Carriage and Toner Included 


AUTHORIZED 


Novell ELS Software (4 User) . pr 
ARCNET баш................ 

Passive Hub ,,,.,............... й 
25 бабе...................... 19 


Tran Computer Network, Inc. 


(619) 279-6190 


s 1.2MB Floppy Drive 

* 220 Watt Power Supply 

+ Shadow RAM Supported 

e Hi-Res Mono Monitor w/Swivel Base 
e Parallel Port 

е Enhanced 101 Keyboard 

e 1 Year Warranty 


HARD DISKS/ 
FLOPPY DISKS 


20MB SEAGATE 57225 ........... 85209 
30МВ SEAGATE 57238 .............. 225 
42MB Mitsubishi 535 ............ 383 
40МВ Miniscribe . КРЕ: 
40MB Miniscribe 3053 (25ms) . TY ..429 
71MB Maxtor 1085................. 595 
360K Floppy Огіме ................, 65 


1.2MB Floppy Опуе.................. 85 


VIDEO ADAPTERS. 


Paradise VGA Plus ...... | 
Paradise VGA Plus 16 Bit............ 


Orchid МСА ....................... 195 
МСА Молйог..................... $390 
Sony Ы); ге > rx ар o.. 495 
Mitsubishi 1381 (New) ............. .495 
NEC 2A (New) ,..,...,......... 2222819 
Sony 1302 . ОО. 
МЕС З Dimensions (Newest) . Е, . 690 


MODEMS 


1200B Everex Modem with Software . . 
2400В Everex with Error Correction . . . 


$95 
185 


Business Hours 
Mon-kn S ат to fom 
ба! vem, io om 


* 1.2 MB Fujitsu Floppy Drive 
* 215 Watt Power Supply 
* Reset/Speed Switches 


SUMMER 
SPECIALS 


16MHz 286 VGA with 40MB HD 
Complete System $1699 


+ VGA (Color Video Graphics Arrays) Card & Monitor 
* Clock Speeds: 16MHz 0/1 Wait States 


a Enhanced 101-Keyboard 
«1 Year Warranty 


Occasional Users 
TRAN XT - 10MHz 


е With 1MB RAM 14” Monitor 
e 360K Drive Keyboard 


Complete $599 


Monochrome 
System 


ec SHELF 


Adobe Illustrator 


Amortizer........ : Е 
dBase iV . | a 
Dollars & Sense Asse 119 
Form Filler... 94 
Lotus: Freelance Plus....... 329 
Lotus: Always (New) Mui Мр 129 
[МӨ г ОЕ ГИРИ 99 
Lotus: Metro... ыны 69 
MenuWorks PC Dynamics METRE 24 
Microsoft Quick C 95 
Microsoft Word V.400 ......, .... 8 
Microsoft Work ..... | 2222s. MED 
Microsoft Window 285. 222.......... 38 
Office Writer . кка жа жа ка لا‎ 
PageMaker V.3. "MA re cla 915 


PC Tool Deluxe with Lou Processor V5.0. 65 
Property Manager ...195 
PFS: First Choice (Мем). 


PFS: First Publisher (New) . € 

PFS: Professional File........-. ... 130 
PFS: Professional Write V.2.1 ......... ‚.180 
PFS: Professional Plan... | Ris T2 
Quattro Borland | . 159 
Sidekick Plus,....__. ...108 
Timeling by Breakthrough . 22221112 | 
Turbo Тах.... ee 
WordPerfvect V5.0 . ба ата. 4 | 
Wordstar 2000 TET aes: а Д 
386 Memory Мападег........ | 69 

FAX: (619) 279-0572 24 hours 


VISA/MC/AMEX accepted 


9353 CLAIREMONT MESA BLVD. 
(Between Hwy 163 & 15) 
New Showroom, Suite J a Service Canter 


16580 Harbor Boulevard, 50112 J • Fountain Valley, California 92708 * (714) 531-1786/ҒАХ: (714) 531-1501 
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BMUG Wins Award, 
Starts Unix SIG 


A tthe Second Intergalac- 
tic Users Group Meeting. 


held in New York City, users 
group officers held their first 
newsletter competition. The 
Berkeley Macintosh Users 
Group won top honors in the 
Best Columns or Columnist 
and Best Features categories 
for its newsletter, BMUG. Edi- 
tors from Folio:, Home Of- 
fice Computing, and the Mac- 
Street Journal rated the 
newsletters. The meeting was 
sponsored by the New York 
Personal Computer Group for 
BBS sysops and newsletter 
editors and officers. 

BMUG has also formed a 
Unix Workstation special- 
interest group for BMUG 


REGIONAL 


members involved with A/UX, 
microVA X, Apollo, and the 
NeXT machine. The SIG 
meets every third Tuesday at 
one of the BMUG offices, 
2150 Kittredge, Suite 3B, be- 
tween Oxford and Shattuck. 

The meetings will be free 
and open to the public. 
Contact: The Berkeley Mac- 
intosh Users Group, 1442A 
Walnut St., Suite 62, Berke- 
ісу, СА 94709, (415) 549- 
2684. 


Technology 
Conference 
Nanobytes 


he Second Workshop on 

Workstation Operating 
Systems takes place at the 
Asilomar Conference Center 
in Pacific Grove, California, 


WHAT'S 


NEW 


on September 27-28. 

Price: JEEE members, 3160; 
nonmembers, 5210, 

Contact: Joseph Boykin, 
General Chairman, Encore 
Computer, 257 Cedar Hill 
St., Marlborough, MA 01752, 
(508) 460-0500. 


he tenth annual Design 
Engineering Show and 
Conference/West will be held 
earlier than usual this year. 
Normally held in December, 
the conference will be held this 
year on September 26-28 al 
the Los Angeles Convention 
Center so that more engi- 
neers can attend. 
Price: One session, $115; 
four sessions, $335. Show 
only, $25. 
Contact: Show Manager. 
Design West, 999 Summer St., 
Stamford, CT 06905, (203) 
352-8372, 


А miEXPO, the confer- 
ence for Amiga users and 
vendors, will take place in 
Santa Clara, California, on 
October 20-22. The confer- 
ence will include master class- 
es in animation, program- 
ming, video, graphics, and 
desktop publishing. 

Price: To be announced. 
Contact: AmiEXPO, 211 
East 43rd $t., Suite 301, New 
York, МҮ 10017, (800) 322- 
6442 ог (212) 867-4663. 


e upercomputing World, 
although mostly for main- 
frame computers, will also 
feature sessions on worksta- 
tions. The expo will be held 

on October 17-20 at the Civic 
Auditorium in San Francisco. 
Price: Full conterence, 

$475; one day, $350; tutorials. 
$300; exhibits only, $20. 


Curie 


The “Midas touch” for mailing lists 


Increases response & profit 
Cuts keying time & cost in half 
Greater accuracy & consistency 
Simple to use, blindingly fast 


Convert this ... 


D/M J MCHUE JR PHD 


Into this ... 
Dr. & Mrs. J. McHue, Jr. Ph.D. 


GM General Manager 
GM General Motors 


215Т & ST LOUIS ST 
S SF CA 94080 


21st & St. Louis Street 


DataLift increases readership response and 
profitability of your mailings. It cleans u 
raw data by converting from ALL UPPE 

to U/L case, expanding your abbreviations, 
and correcting punctuation. $149. 


ВулаКеу cuts keying time in half. It 
offers "power-assisted" data entry (using 
DataLift's technology) as part of a complete 
list management program. $199. 


DynaKey.LIB adds "power-assisted" data 
entry to your Clipper programs. $169. 


Personator lets you make personalized 
mailings from a file where both first and last 
names are stored together. It splits each 
name and adds the gender prefix. $169. 
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South San Francisco, CA 94080 


"This is the kind of product that can 
pay for itself after one session... Any 
company or individual concerned about 
the look of correspondence should try 
it out." - PC Magazine 


Save 10% by phoning. If you work with 


name/address files on "PC compatitbles", please 
call today and ask about our 10096 guarantec. 


Pleo 800 777-2460 


РОВ 384, N. Scituate, MA 02060 


lesmith 
oftware 


Circle 522 on Reader Service Card 


There аге two ways 
` to build PCs 


A, К 
WAN Оп the left are your YW 
> V typical PC/AT mother- 0 


қ y boards. On the right is ON 
y Advanced Digital's SBC- 7 % 
N 3865X, a versatile, modular Q ace 
PC-on-a-board. | 
Conventional computer systems, ` М 
NN 


(on the left), placed some of their elec- 

tronics on the motherboard and required 
additional plug-in cards such as; memory 

7 boards, video graphic boards, serial/parallel 7 

\ boards, etc. 

7/7) Now we have designed all of those functions onto а 

ZZ M single board. This design provides the ability to upgrade , 

| 5% your system, enhances serviceability by reducing costly 


as : repairs, and when the next generation of CPU chips are 
К, М announced, you can offer. your oad lie an upgrade. raid a 


€ 56. Жа J new plug-in CPU board. z= 


М 


So, if you want to build the - 
ҚУ most powerful, versatile and 

modular system possible, give | 
us a call. | 


De 


— o d | 
ADVANCED. DIGITAL CORPORATION 


in the U.S.: Advanced Digital Corporation | 


5432 Production Drive, Huntington Beach, CA 92649 


(714) 891-4004 
NY in Europe: Advanced Digital (U.K.) Ltd. 
Y 21 Newman Street | et. gat... "o 
London W1P3HB United Kingdom * (01) 323-1120 | ne noice IS 
N IBM and POAT are registered trademarks of Intemational Business Machines, 
& 
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Contact: MG Expositions 
Group, 1050 Commonwealth 
Ave., Boston, MA 02215, 
(800) 223-7126 or (617) 232- 
3976. 


NTEREX, the internation- 
al Hewlett-Packard Users 
Group, is holding its North 
American Users Conference 
on September 11-14 at 
San Francisco's Civic Audi- 
tarium and Brooks Hall 
Complex. 
Price: INTEREX members: 
$650; nonmembers, 5750, 
Contact: INTEREX San 


Francisco Conference, 680 Al- 


manor Ave., P.O. Box 3439, 
Sunnyvale, CA 94088, (408) 
738-4848. 


he Seventh Annual Pa- 

cific Northwest Software 
Quality Conference will be 
held on September 12-14 1n 


the Red Lion/Lloyd Center in 
Portland, Oregon. Half-day tu- 
torials begin September 10. 
Price: $100. 

Contact: Conference Man- 
agement, Lawrence and Craig, 
Inc., 320 Southwest Stark, 
Room 411, Portland, OR 
97204, (503) 222-2606. 


A conference on the role 
of information systems in 
the global economy will be 
held on October 1-4 in San 
Francisco. Called "Informa- 
tion Systems Perspectives: 
Affecting the Global Mar- 
ket," the conference is spon- 
sored by GUIDE Internation- 
al, an international association 
of IBM computer users. 

Price: $1495, 

Contact: GUIDE Interna- 
tional Corp., 111 East Wacker 
Dr., Suite 100, Chicago. IL 
60601, (312) 644-6610. 


he third annual Apple- 
Fest will be held at the 
Brooks Hall and Civic Audi- 
torium in San Francisco on 
September 22-24. 
Price: Exhibits only, $10; 
half-day seminar, conference 


sessions, and exhibition, $99. 


Contact: Cambridge Mar- 
keting, Inc., 
Lexington, MA 02173, (800) 
262-3378 or (617) 860-7100. 


CGA C* will be held 

on September 12-15 at 
the Santa Clara Convention 
Center. 
Price: Full conference: 
NCGA members, $475; non- 
members, $525. Exposition 
only, $10. 
Contact: National Computer 
Graphics Association, 2722 
Merrilee Dr., Suite 200, 
Fairfax, VA 22031, (703) 
698-9600. 


Quality In... 
Quality Out 


One Forbes Rd., 


Technology and 
Its Consequences 


A conference called Tech- 
nics, Culture. and Conse- 
quences will cover the impact 
of technology on society. Ac- 
cording to the IEEE Los An- 
geles Council, the conference 
serves as an interface be- 
tween engineers and society, 
allowing both segments to 
exchange ideas. 

The conference will be 
heid at the California State 
University's Los Angeles 
campus on October 20-21. 
Price: IEEE members, $100 
nonmembers, $130. 
Contact: Dr. C. Toporow, 
Society of the Social Impact of 
Technology (SSIT) LA, P.O. 
Box 328, Canoga Park, CA 
91305, (213) 813-6194. 


NO matter how well acquainted you are 
with making important personal 
computing decisions—decisions that 
may involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 
information—it's hard to make quality 
decisions. | 1-800-258-5485, іп N.H. and outside the 
BYTEweek. MeGraw-Hills new weeklv гы calb 1-603-004-0281, 
newsletter for professionals in the personal computer 
industry, is devoted to giving you that quality 
information through its timely and compact one-stop 
news format. And BYTEweek interprets this news with 
in-depth commentary and analysis. 
Subseribe to BYTEweek for quality information. 
Remember, quality in... quality out. 


Take advantage of the special one-vear 
Chatter subscription mte of $305 ($495 
outside the U.S, and Canadar-a savings 
of $100 off the regular rate. Your 
subscription includes 50 issties plus а 
Tree three-month subscription to BIX—a 
$49 value. 


Пәні miss this opportunity! In the 
TUS. call BYTEweeks toll-free number: 


HYTEweek ofTerà а rmioreyr-hack guarantee if 
youre not completely satiafled. 


BYTEWESK т 


News and Analysis for Professionals ін rhe 
Personal Computing Industry 
ime Phoenix AHI Lane. Peterborough. NEH 03438 
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FINALLY, ONE DISC DRIVE SOURCE 


21506 Interface • 3 1 2" Half Height SCSI Interface • 5 14" Full Height ESDI Interface ,* 5 1/4" Full Height 
Seagate STi 25 seer dpe + 2Z0mb/28ms ініні ыы айтат %249 Micropolis 13734 A втв танта B5mb/28ms Feros reer $995 Newbury Data 4175E reu 157 mb/198ms LIII) 51 495 
Seagate 5T138 ......... 30ті/28т58 ............... 298 Newbury Data 3170S...... 147mb/19ms...........1,595 Siemens 1300 .......... . 310mb/25rs......... 2,295 
Toshiba MK134FÀ...... 42mb/25ms ............... 495 Maxtor ХТ1280$............. 244mb/16ms ...........1,806 — Newbury Data 4380E ..... 320mb/19ms......... „2,295 

‚бе " TE Newbury Data 3380S ...... 320mb/19MS .......... 2,495 — Maxtor XT4380E ........ 320mb/16ms ......... 2,495 
| Ce. a | 

51506 Interface • 5 1 Half Height Maxtor ХТ43805 ........... . J20mb/16ms .......... 2,795 Siemens 4410 .......... . 383mb/16ms ......... 2.495 
Seagate 5Т225......... 20mb/55ms ............$225 Maxtor ХТВ7605 ........... .676mb/16ms .......... 4,250 Maxtor XT8760E ....... 676бтһ/16гтп......... 4.250 
Seagate ST238......... JOmb/65ms ............... 249 | "L ; 

Miniscribe 3650.......... 40mb/85ms .............. 349 SCSI Interface • 3 1:27 Half Height IBM PS/2 KITS 

Seagate 57251-1....... 42mb/28ms ............... 445 HP97500-85620 * .............. 20mb «$225 360К Floppy w/Case & Cable .................... $210 
Seagate ST251.......... 42mb/40ms ............... 355 HP97500-85600 ............. 20тЫ................... 225 \ 2mb Floppy w/case & Cable ..................... 250 
Mitsubishi МА535 ...... 42mb/22ms «е-е»... 525 Rodime 852 '..................... 20тЬ...................245 2. Е 

Seagate ST277R ....... 65mb/40ms ............. 445  Lapine 174000 ................ Tu ................... 205 CABLES 

Rodime 5090" ............ Támb/28ms .............. 895 Connor CP340 ”................. 40тб .....................375 

57506 Interface * 5 1 4" Ри! Height SCSI interface - 5 14" Half Height j 
Micropolis 1325 .......... Z2mb/28ms vere $795 Seagate ST225N `.............. OUI aiia -$225 ч aim 
Seagate 5Т4096........ 80mb/28ms ............. 599 Seagate ST251N " ............. M ............... "E -EMCONTROLLERS * 

Maxtor XT 1140........... 120mb/28ms ........... 1,625 d - ша 
Newbury Data 1140... 120mb/25ms «s 1,295 WD-FOX 360k/720k/1.2mb .................--ҙ“ə. S BB 
Maxtor KT2190 ........... Той ӨТ... 1.895 inp ARVASMS Hard Card '................„. а тт тее от. EPIRI аеннан азе ТӨ 


- / a . D х, a a o paces a o a = 
FLOPPY DRIVES 20mb/65ms Hard Card ".....................2....2..1..... 225 . WD-1002-WwX! | 
20mb Tandon Нага Card “ann 245 WD-ANCY- GEN начинание тиннин таверни. TB 


3 1/2" Half Height 30mb/65ms Hard Card "....................... ы... 295 ADAPTEC 2072A XT ALL as 99 
BER ann Elo a 720К....... $110 48mb/36ms Hard Card *................... sees 395 Aet te 0 ^ amd: OR мнкеккеталы Feo cats » 
пасее TR RP нү, M yi ME 1 year аста noted Porc inn a ATI Мыл ыл сы SSE 
вас .......... С - 1.44mb .... | | р е аын = 
ا‎ ЙД нае ланч. шыш = ГУ Data Master 44-800 - 2.5, 5.257, 8“ Порру................ 79 
TIL - | SCSI Controller, Future Dorriain TMCB4T (Ка)... 265 
5 1'4" Half Height TERT WD1007-WA2, ESDI, AT (HD & FD) ....................... 325 
Ж СТ a. аста быт боқ 2.2. : $395 WD1007-WAH, ESDI, AT (HD) sss 218 
s M her Sons ke HD/SCSI е 40 3 495 - Omti 8520, ESDI PaA i a, B ME E 295 
Ааа Е E 8777770 HDISCSI- 40 ° 595 WD1006-SR2 1:1 Inter. HD & FD PLL .................... 195 
ase vu UN duis -80* سے‎ WD1006-MM2 1:1 Inter. HD & FD ........................ 195 
Теас.ЕО550Е8Я, „нне 12mb a 15. U/SCSI - 80 885 = 
ATASI 3051 FOR IBM & COMPATIBLES APPLE COMPATIBLE FLOPPY 
42 mb «33m 10 то Kit Includes Drive Cables КаК HEIGHT 
„жы bs Controller and Instructions б с е 
Hali Height $479 Full Height $159 Ht EL 


HARD DRIVE REPAIR SPECIAL 


| CAPACITY FLAT BATE SPECIAL PRICE SHIPPING YOUR DRIVE FOR REPAIR | 
| Ampex, Atasi, CDC, CMI, Fujitsu, Hitachi, 10-19mb $99 $89 10 ИР OE йай rp. | 
| IBM, Lapine, Maxtor, Micropolis, Miniscribe. 20-29mb $125 $112 50 і 
| Місгоѕсіепсе, NEC, Newbury Data, Priam. 30-39mb $150 $135 00 Kom | 
| Quantum, Aodime, Seagate, Shugart, 40-49mb $175 $157 50 | 

Tandon, Titan, Toshiba, Tulin and Most 50-85тір $210 £185.00 Suse . 
| Other Brands. 86-120mb $275 $247 50 
| FLOPPY DRIVE REPAIRS 121-150mb $325 $292 50 City Sate -- Ê 
| $ | 151-275mb | %425 5282 50 ! 
| 5 1/4" FLAT RATE $45 276-380mb 5495 5445.50 терала на | | 
| Seagate 4000 Series Servo-Writing Capability Test & Evaluation $25 COUPON MUST BE SENT WITH DRIVE | 
! WE DO DATA RECOVERY. CALL FOR QUOTE. VALID THROUGH SEPTEMBER 30. 1989 2 


JD, TECHNOLOGIES, INC. 


21011 Itasca St., #F TERMS AND CONDITIONS 


| | * Corporate , Government and Schoo! PO's welcomed. 
Chatsworth, CA 91311 | * Visa or Mastercard welcomed. 
Telephone: (818) 709-6400 - COD, Cashier's Shack or Money site 

а” аак " Personal Checks - Shipment after Clearance. 
Telex: 678953 * California residents must add applicable sales tax. 
FAX: (818) 341-2935 All prices subject to change without notice. 
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To Increase the Productivity of Your DEC System 


There's only one biggest DEC computing and connectiv- Digital Integration Center. productivity building technolo- 


ity show in the world. DEXPO West. The one that puts gies from 400 suppliers. 
Call (800) 87-DEXPO for a free Show Preview 


and free V.I.P. Tickets. DECUS" Symposium at- 


you in touch with more than 15,000 products. The 
one that provides you with more DEC computing 
solutions. The one 130,000« DEC users have tendees are always admitted FREE. (DECUS is 


relied on since 1982. | JAJ J: 


not affiliated with DEXPO and requires sepa- 
Compare the latest VAX*, PDP* and desk- rate registration.) Organized by Expeconsul International, 
top enhancements...connectivity tools... Inc .Лігереішіетге Way, Princeton, W] ПАЛ ертте trada- 
VMS & ULTRIX applications...Mac- 


marked Digital Equipment Com Macintosh wa registered 


to- VAX solutions at the Appie- 


j World's Largest DEC" Computing & Connectivity Exposition 
А Disneyland Hotel * Anaheim, CA • November 7-9, 1989 
WE ST Register Toll-Free 1-800-87-DEXPO «a: wu rosso PM Esti 
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tracerark of Apple Computer, Inc 


EGA-286 | 


oni pe son .MN286 and EGA-286 ** 


rds 


= 
2 


+ 


V Т8 Standard 1MB/ Maximum 
жм» - 4MB RAM 
86 architecture • Expanded Memory Specification 
ein (EMS) 
ylordataand e One 1.2MB 5.25" floppy 
ж One 1.44MB 3.5" floppy 
* 44MB hard drive 28ms 
_ * 4 AT-Expansion slots free 
` e One parallel, two serial 
"-. * Internal Modem 
1200/2400 baud 
* Dual frequency high resolution 
* 9" amber monitor (MN286) 


To inc out more about PL386V anc * 9" color EGA monitor 
Bi-Link portable computer, please call (EGA-286) 

(2 | ext: e External monitor port 

1 aera orders and corporate account). 

For OEM information, please call ** Call for 386-20 machine 

(215) 699-6684 ext. 522 |———| = specification 


11606 E. Washington Blvd., Ste. :* A & B, Whittier, California 90606 Tel: (213) 692-5345, Fax: (213) 695-9623 
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REGIONAL 


WHAT'S NEW 


Projection Panel . 
Now Supports Atari 
ST, DEC Terminals 


View Corp.. which pro- 
| duces an LCD projection 
panel that lets vou project 
your computer's screen onto an 
electronic transparency 
screen for presentations, has 
enhanced the panel to sup- 
port the Atari ST and DEC's 
VT220 and VT34O termi- 
nals. Called ViewFrame 1+2, 
(he pane! also incorporates 
double-scanning circuitry, 
which increases the resolu- 
поп on a CGA system from 
640 by 200 pixels to 640 by 
400 pixels. 

To display your screen on 
the wall (the panel also sup- 
ports IBM PCs and — with an 
adapter kit—the Mac), you 
connect the appropriate video 
interface cable to vour system's 
video port and the View- 
Frame display panel, place the 
panel on an overhead projec- 
tor, and turn on the power. 
Your computer screen then 
appears on the projection 
screen. The DEC УТЗ40 re- 
quires you lo install an nView 
video interface board (which 
is supplied). A composite input 
Jack lets you use VT220 and 
the Apple П. 

Price: $1995; Mac adapter 
kit, $149. 

Contact: nView Corp., 
11835 Canon Blvd., Newport 
News, VÀ 23606, (804) 
873-1354, 

Inquiry 989. 


Not Just the Fax 


пе of the benefits of fax 
boards is that you don't 
have to wait in line to send a 
fax. But if you create a docu- 
ment іп a word processor and 
have to translate the document 
into an ASCII file, you lose 
the impact of fonts and format- 


The ViewFrame H 2 now supports a wide variety of personal 
computers and terminals. 


ling. The Fax Group's Fax- 
Pro line of hardware/software 
and software-only products 
lets you send fax messages 
from your PC that retain the 
special formatting and graph- 
ics of your normal printed 
document. 

According to The Fax 
Group. you can send a fax 
from any application by exe- 
cuting the Print command 
from the application pro- 
gram. The page prints to 
screen, giving a WYSIWYG 
display of the final faxed docu- 
ment. You can send the docu- 
ment to a fax or a printer or to 
both simultaneously. FaxPro 
lets you tag a signature, lerter- 
head, or logo to the fax. You 
can also enlarge the document 
for viewing. 

FaxPro is currently ship- 
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ping in two versions: a soft- 
ware-only version, and with а 
PC-to-fax board. The Modem 
FaxPro program works with 
a Hayes-compatible modem 
and lets several people in а 
workgroup share an internal 
FaxPro card. You can also 
use FaxPro with a fax service 
such as MCI Mail. For 
heavy-volume faxing, the 
Internal FaxPro gives you 
your own WYSIWYG fax са- 
pability. A network version 
of the product will be available 
soon. 

FaxPro works on the IBM 
PC with 512K bytes of RAM, 
a hard disk drive, anda 
graphics board. 

Price: Internal FaxPro, 
$1295; Modem FaxPro, $298; 
Network FaxPro, $1795. 
Contact: The Fax Group, 
12526 High Bluff Dr.. San 
Diego, CA 92130, (800) 426- 
7489 or (619) 456-0795. 
Inquiry 982. 


Math C Subroutines 
for CAD/CAM/CNC 


W ith the QuickGe- 
ometry Library, à col 


lection of math subroutines. 
you ¢an perform geometric op- 
erations that formerly re- 
quired you to write them your- 
self or use CAD/CAM 
interpreted macro languages. 
Developed by Building Block 
Software, the library is inde- 
pendent of any CAD/CAM 
environment, and you can use 
It for graphical and non- 
graphical programs. 

Unlike other packages that 
support a wide range of geom- 
etry and require you to re- 
member many routines, the 
library uses an object-ori- 
ented approach thal lets vou 
define one general object 
гуре. such as a curve, that сап 
assume the form of any spe- 
cific curve type, Building 
Block reports. Each geomet- 
гіс operation requires only one 
routine. 

With the library, you can 
do parametric design and write 
CAD/CAM utilities for batch 
geomelry processing, com- 
puter numeric contral (СМС) 
posiprocessing, mapping, 
medical imaging, and other 
engineering tasks, Routines 
are included for offsetting, 
breaking, trimming, rotating. 
scaling, translating. and 
reading and writing DXF files. 
Geometry types supported 
include lines, ellipses, arcs, 
nonuniform rational B- 
splines, and circles. 

The QuickGeometry 
Library runs on the IBM PC 
with DOS 2.0 or higher. 
Price: $199, 

Contact: Building Block 
Software, P.O. Box 1373, 
Somerville, MA 02144, 
(617) 628-5217. 

Inquiry 985. 


AGI 17000 286/12М42 в RAM 
AG! 1800 28 noMHzn 512K RAM 
AG! 18008 2opel10Mt'z aK RA 
AG) 1800 286/12 мв RA 
AGI 20005 386/16 мв ВА 

сл 30000 386/16 ONS., ма RÀ 
AG) 30000 aB6/20MT V QW p RA 
AG! 30 386/25 ows, 1MB A 
AUTHORIZED DEALER ЕНСЕ CENTER 
ALL 1 5 ALL CHASIS 


pisk Drives by: Monitors by: 


Seagate NEC 
Control Data Мизи!!! 
Miniscribe Sony 
місторо5 Еуегех 
Мах” Seiko 
Тостипа Samsung 
pnam п\е!еу® 
Conner 

peripnerals 
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THE COMPU 
VIPUTER STORE THAI 
SERVICES ALL VOLT NEEDE 


CALL FOR ENTIRE LINE 
oF AST COMPUTERS 


» 800 x 600 19 LORS 508 Enterprise St 
» AEG LEVEL PATIGLE ; Fremont, СА 94538 
‚ YEAR SW WARRA 
„ VGA, EGA. GA, M Сай Us For Everex. | 
% HERCULES AST, and other | 
COMPATIBLE Peripheral Products | 
» MADE IN U | 


| le Also Carry 
51 99 tpn ays A 
Tape Backups, - 


М authorized Macintosh IAM 
SS Novell Dealer PS/2S™ Compatible 
Products and All Major 


X. LANtastic Software, including 


a we Al AREA ETAURA 


(415) 659-0403 
Үк >, РАХ (415) 651-9190 


MOTHERBOARD? 


AVAIL 
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ЖЕ 

az intime pcTablet KD series 
are designed for IBM personal com- 
puter family and compatibles, ex- 
cellent performance in three sizes, 
compact and lightweight, suited 
for ail popular CAD program and 
most application packages. 


Especially the Tsoft(c] software 
from wintime provides a easy way 
to use pcTablet as a combined 
macro-keyboard, mouse and 
digitizer. 


Wintime Technology Inc. 


RM 1004 10TH FL.. NO. 165, SEC. 4, CHUNG HSIAO E. RD.. TAIPEI, TAIWAN, ROC. 


TEL: |02) 7318480—2 * 7766003—5 
FAX: 885-2-7716403 = BB5-2-77203BO0 


Specifications 
Active area — 
KD-1000 — : &'x9* 
KD-4000  :11.^ x 11.77 
KD-5000 : 18° = 12" 
Technology: 
Electromagnetic 
Resolution: 
100-1016 ірі [auto selectable} 
Accuracy: 
+i- 0.025 |.625тт) 
Proximity: 
UP to 0.5” 
Baud rate: 


Auto Baud rate [75-19.200] or 9.600 


Report rate: 

Up to 200 reports/second (selectable) 
Certification: 

FCC class B. 


Includes: Tablet, 4-button, cursor, power 
supply, RS-232¢ cable, 9 to 25-pin adaptor 
cable, Mylar template overlay, Utilities 
diskette, 


Options: Туға button Stylus pen. 
Tsoft|c] software. 


Wintime Technology [U.S.A] Inc. 


It621 Clark 5t #101 Arcadia, Ca 91006, U.S.A. 


TEL: В18-3577154 = 818-3574256 


FAX: B18-359673B 
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Break the 640K DOS barrier and utilize 
the Advanced Features of the LIM 4.0 standard 
while using only one motherboard slot! 


or DOS f 

d be very user? e 640K P TEwee 
“ghoul the jimits E 
straining ӛн 
DESIGN PHILOSOPHY 
* The Teletek X-Bandit was specifically designed to utilize 
the advanced features of the Lotus/Intel/Microsoft EMS 4.0 
Specification. Further, the X-Bandit's Segmented Memory 
Mapping capability allows the user to extend DOS size 
beyond the 640K barrier. It is available in both 8 and 16 bit 
versions for use in the IBM XT, АТ, and compatibles. 


MEMORY 


е Segmented Memory Mapping allows the user to fill out 
unused memory segments between 640K and 1024K. By 
"claiming" unused portions of memory in 16K increments, 
the user effectively increases TPA size. LAN ог custom 
software modulas, for example, can be loaded into these 
high memory areas thus reliaving the lower 640K of TPA 
for other application programs. 


е Split Memory Addressing allows the user to fill out con- 
ventional memory to 640K. 


е Extended Memory Addressing is available for the PC/AT 
version. 


• 2 MB capacity in a single slot. Up to 8 MB per system. 
* Parity checking. 


SOFTWARE 
• Easy menu-driven auto configuration software. 
е Device driver includes print spooler and RAM drive. 


е Supports multitasking with the appropriate shell-resident 
software package. 


SPEED 


e 6/810 MHz speed with 0 wait states. 12 MHz speed 
with 1 wait state. 


WARRANTY 
• One year parts and labor. 


е Now includes SYSTEM SLEUTH" from DTG, inc. 
A $149.00 value. 


Ж рала Ше ' | "4600 Pell Drive 
2 B. = Sacramento, CA 95838 

| Е Ew (916) 920-4600 
La 9 Бый % Fax (916) 927-7684 
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Up to 


Changing the world. UNIX is 
changing the world of comput- 
ers, the world of business — 

quite simply, changing the world. 
It's revolutionizing office ашо- 
mation. It's required for U.S. 
government computer contracts. 
It's the backbone of information 
strategies worldwide. 


The information you need. 
That's why you need UNIXWORLD— 


the magazine that keeps you 

up to date on the rapidly chang- 
ing world of openesystems 
computing. Each issue brings 
you the latest product trends and 
technical advances that can 
affect your business. The inside 
story on some of the world's 


T 
Down to e 


biggest high-tech companies. 
Easy-to- understand program- 
ming tips and tutorials that can 
help you and your company 

use UNIX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
wisely when you buy. 


The whole UNIX-verse. 
UNIXWORLD'S in-depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what's important 
about the advances and the 
strategies that are changing your 
world. And UviXWORLD con- 
sistently offers the freshest, most 
down-to-earth writing you'll 


find in any computer publication. 


Subscribe and Save. Subscrib 
today, and receive the next 12 
issues of L'NiXWonrD for just hal 
the regular newsstand price. 
Save even more by ordering fo 
two or three years. You can't 
lose — every subscription to 
UNIXWORLD comes with a no-ris 
guarantee: 


1 year $18.00 (save 50%) 


2 years $32.00 (save 55%) 
3 years $42.00 (save 60%) 


Subscribe now! Call toll-free 


1-800-541-1522 


if you're into UNIX, you need UNIXWORLD MAGAZINE. 


CDS - Advanced Computer Products / Custom Configured Systems & Upgrades 


Ош Entry I Level Svstem won't stick vou 
with a slow 8-bit 8088 CPU but give vou 
the best low cost system that includes a 
High Performance 80286 Main board 
operating at 10 Mhz with full 16-bit zero 


wait state memory access. They system is | 


3 to 5 times faster than апу XT and still 


provides for the use of lower cost XT 


peripherals. System includes: 

" 10 Mhz B02BB Main Board 

* &40K Bytes Memory 

“30 Meg Byte Hard disk 

"Case and 150 W Power supply 
"360k Floppy Disk (Optional 1.2) 
"MAO Card, Sarial, Game & Parallel 


* Hi-res amber monitor wilh controlir - 


“AL style keyboard $ 949 


7.2 Mhz less $50 


We call this 12 Mhz Zero Wait state 


tem our Entry level AT because of the 
Fabulous Price Performance Ratio with a 
relative AT speed rating of 15.7 Mhz. 
Special offer includes choice of Std AT 


сава or Mini Tower case. Memory соп- 
ration options include 512k, 1 MB, 2 
or 4 on the main board. ‘This 


system includes: 
* 12 Mhz 80288 Main Board 


$ 1099 


A low cost 16 Mhz system is а great solid 
entry level 80386 product. Overall cost is 
close to 16 Mhz & 20 Mhz 80286 systems 
and yet maintaining the ability to run all 
current and future 80386 Software. This 
386SX system can run 16 Mhz or 20 Mhz 
as well as being fully OS/2 compatible. The 
system includes; 


" 16 Mhz B03855X Main Board (Sea со! 7 
on table below! 


* 3 MB Memory 

“40 MB Hard disk w/ 40 ms access 
" Mini tower Case / 200 W P5 

"12 MB Floppy Ciak 

* Hi-res amber monitor 


“Graphics controller with printer роп 


“АТ styia keyboard $ 1 599 


This 25 Mhz system is a 


at 386 value 
based on our solid 80386 Chips and Tech 
main board. This system will give you the 
ability to run all 80386 Software or chose 
our 803865Х Model 16 and save $200. x 
custom configure any system from th 
Main board Table below. 

The system includes: 


* 25 Mhz 80386 Main Board(Ses col 8 on table 
below 


1 МА Memory 

45 MB Hard disk wi 40 ms access 
Mini lower Case / 200 W FS 

1.2 MB Floppy Dsk 

Hi-ram ember monitor 


Graphics conire with ponte: por 


AT style xeybcard 
$ 1899 


Ж EK + + + а қ 


РС, XT апа AT Owners SAVE $! Power Up with our Performance Solutions! CDS has the complete line of System upgrade products! 


has the лаш upgrade solution to meet your computing 


and bu 
iM System SAT Speed Comparison 
XT Turbo et 4 Mhz 
Bullet 286-10 cca 12.6 Mhz 
Bullet 286-12 FE EMT] 3 15.4 Mhz 


ва B B +F} 


Adda 1. 2 Meg Po 
Twice i as much. I 


AT Solutions 


ш lumns 3, 4 « 6) Replace 
Mhz Baby AT (fits original AT) for only...$ 239 


2 Bullet 256 
we 


+ Ë к 4 + е - d 4 FE mw 


3 Bullet 286 4 УШ aT | арат |6 Bridge 2% 
286-115 25612 286-16 


AT with a Norton SI of 15.2 with existing 120 ns memory. Get out 16 Mhz version 
for $ 329 or look at the 386SX as a solution to future 80386 software requirements. 


803865Х Upgrade Solutions (Column 7) 16 and 20Mhz 80286 performance looks 
impressive but for just a little more you can have а 16 or 20Mhz 80386SX. All the 
performance benefits of running 386 software! From $589 


80386 Solutions (Columns 8 & 9) 80386 Upgrade with Baby sized or full size 386 
is your solid, reliable 386 solution. Based on the Chips and Tech chip set and a 80386-20 


pied to 25. 


joa 3200 for - 3 C РЫ This Board is available in either baby ог Full 


Bridge 286-12 (Column 6) This "— is ыза EE ta Thorne № й а оп board 


ur slower AT жары: bd with our 12 four floppy controiler and brings full AT 12 Mhz performance to your PC or XT 5 
! This board runs as fast asa 15.6 Mhz Slot or 8 Slot. ft provides full OS/2 capability with up to 6 MB ze on board memory, 


Call for special memory pricing. board with no memory...$495 


7 CC! 1568X 
1565-16 


Шыт CEN CDEDOBOE ОШ 


| 


i 


НІН 
1 


Config 


a |e [a |i 
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Prices subject to change without notice! 


ЕЛЕ 134 Яя уым SLSR TM $12 юк LLM MIHOK L'2/4M 
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Orders Only 
800-548-2644 
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` CDS Advanced Computer Products 


a | а | 


1630 Oakland Rd. Suite A100 
San Jose, Ca 95131 


| (408) 437-1003 
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DRAM Tester 
Includes 
SIMM/SIP Option 


ast RAMstar, а 64-, 
128-, and 256-kilobit and 
| -megabit DRAM tester, can 
test chips in the 45- to 110-ns 
range in 1-пѕ access-time res- 


olution. Developed by the com- 


pany Computer Doctors, the 
DRAM chip tester has an op- 
поп that allows you to test 

] -megabit single in-line 
memory modules (SIMMs) 
and single in-line pins (SIPs) 
with &- or 9-bit configura- 
tions. 

The company's 4-By 
adapter lets you test each bit of 
4- by 64-kilobit and 4- by 
256-kilobit DRAMs individ- 
ually. The products are up- 
dates to Computer Doctors’ 
original R A Mstar tester, 
which has 16- and 18-pin zero- 
insertion-force sockets, auto- 
loop testing for long testing, 
and access-time control from 
80 to 180 ns. RAMstar's test 
rate 15 6.25 Mbps with con- 
tinuous access speed set at 80 
ns, and the tester can test al] 
bits at every address. 

Price: RAMstar, $249; Fast 
RAMstar, $349; SIMM/SIP 
adapter, 5189; 

4-By adapter, $89; 5-volt 
power supply, $25. 

Contact: Computer Doctors, 
9204-B Baltimore Blvd., P.O. 
Box 470, College Park, MD 
20740, (301) 474-3095. 
Inquiry 1001. 


Workgroup Editing 
and Heview Software 
for the Mac 


| heold saying that the 
stongest drive is to edit 

someone else's copy holds es- 
pecially true when the edit and 
review process involves an 
entire workgroup. After 12 or 
so passes, the document or 
proposal can resemble some- 


REGIONAL 


WHAT'S NEW 


The SIMM/SIP and 4-Ву adapters plug into the I-megabit test 


socket of the Fast RAMstar. 


thing from Custer's Last 
Stand. 

A program called MarkUp 
is designed to make workgroup 
review less painful and labo- 
rious. With it, members of a 
group can use a variety of 
editing tools to independently 
edit the same document at the 
same time, without having the 
application that created it. 
The program uses an overlay 
metaphor that lets you mark 
up, expand, annotate, and 
comment on an image of the 
document. 

After all editing is com- 
plete, a master reviewer col- 
lects the comments from the 
overlays and incorporates them 
into the final version. A pop- 
up palette of proofreader's 
marks helps you add stan- 
dard editing symbols. 

MarkUp works on any 
AFP-compatible network, or 
you can use a personal ver- 
sion of the program that in- 
cludes a run-time version of 
MarkUp with each distributed 
document. The program runs 
on à Mac Plus or higher. 
Price: $245; two-user ver- 
sion, $495; five-user version, 
$995, 

Contact: Mainstay, 5311-B 
Derry Ave., Agoura Hills, CA 
91301, (818) 991-6540. 
Inquiry 1003. 
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New ScanLab 
Prevents the 
Washout Blues 


rofessional ScanLab 

1.1, the 24-bit color-sepa- 
ration package, can make al- 
lowances for impurities in 
printer ink, so that your blues 
are blue and your vellows 
aren't orange. According to 
developer ASDG, impurities 
can exist in printer ink that 
corrupt the final printout. 

For example, magenta has 
a slight touch of cyan. The pro- 
gram's utility software now 
accounts for that, using less 
cyan when mixing with ma- 
genta. The new program pre- 
vents blues that end up look- 
ing purplish, yellows that look 
loo orange, and washed-out 
greens. 

The package ts a hard- 
ware/software combination 
that includes а board that fits 
into an Amiga expansion slot. 
It works with the Sharp JX- 
300 and ЈХ-450 24-bit scan- 
ners and Gold Disk's Profes- 
sional Page desktop publishing 
package. Pages can be con- 
verted to electronic color sepa- 
rations, saved in PostScript 
format, and sent to a bureau 
for film production for offset 
printing. 

Professional ScanLab 1.1 
requires an Amiga 2000 or 
2500 with AmigaDOS 1.2 or 
higher and a mnimum of 2 
megabytes of memory. 


Price: $995, 

Contact: ASDG, Inc., 925 
Stewart St., Madison, WI 
53713, (608) 273-6585. 


Ntergaid Upgrades 
Hypertext System 
for the IBM PC 


lack Magic 1.4, a hyper- 
text authoring system for 

the IBM PC, now generates 
reports, supports the extended 
ASCII character set (with in- 
lernational characters), and 
allows you to grab VGA and 
multiple images from a screen 
without having to name each 
successive file, Ntergaid added 
a DOS shell that lets you ac- 
cess other DOS programs. 

When you're moving 
through your application, 
Black Magic notes what 
you've read and remembers it 
when you want to generate а 
report. The report is then writ- 
ten to a text file when you ac- 
tivate the link. Because Black 
Magic now supports interna- 
tional characters, you could 
use it to create a language in- 
struction tutorial. The pro- 
gram's TSR screen grabber 
lets you grab VGA and multiple 
images, which you can incor- 
porate into your program. Ef 
you importa CAD image, 
you can link specific points of 
that image to explanatory 
text. Documents can be as 
large as your available RAM. 

Black Magic i.4 runs on 
the IBM PC with 384K bytes 
of RAM (640K bytes 15 rec- 
ommended), DOS 2.1 or high- 
er, and a monochrome, EGA, 
CGA, or WGA graphics 
adapter. 
Price: 589.95. 
Contact: Niergaid, Inc., 
2490 Black Rock Tpk., Suite 
337, Fairfield, CT 06430, 
(203) 368-0632. 
Inquiry 994, 


Plotters for people 
who want more, 
but can't afford expensive. 


The truth is, some companies 
can huy any plotter they want. 
But most companies have to 
be concerned about budgets, 
as well as quality and per- 
formance. That's why Zericon’s 
line of large format plotters 
are becoming so popular. 
They re made with exceptional | 
craftsmanship utilizing | 
advanced manufacturing 
techniques right here in the 
USA. Now you don't need a big 


most demanding application. And 
where scale is important, our 

X & Y calibration feature offers 
precision for critical applications 
like PCB artwork. "Installation 
is a Breeze" because we include 
a custom configured cable 
tailored to vour software and 
hardware combination. 


Call us today. 


budget to afford a great plotter. | 
We ll send you a free sample plot, 
! | F provide full information about our 
9l 05 - $2995 entire line of large format plotters and 
ы | я outline our customer service program, 
which includes complete product satisfaction or your 
ты қ єт = v park wi 1 "aie; | qe м ike 
Starting at $1695 for our ValueLine™ D size, to $2995 MONE) back win н йа) s of purchase. " d like 
for our Designer series A-E model, we make a large to win you over as a Zericon customer. And we ve 


format plotter that's just right for got the Plotters to do it. Call 
your application. us today. Zericon, Inc., 


Zericon plotters are 40491 Encyclopedia 
compatible with all pop- nage 
94538. 


ular CAD software pack- 
ages. They accept media 
sizes from 8/2 x11” to 36 x 
48" With .002" repeatability, 
quality is assured for even the 


In CA (415) 490-8380. 
FAX (415) 490-3906. 


ZERICON 
More plotter. Not more money 
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The Software Engineering Store 


С 

| Borland Turbo C v2 .......... een 
Borland Turbo C v2 Prof. ..................- 
Blaise C Tools Р1и5/5.0.......................... 
Creative Vitamin C 


386 Hardware 
| Hauppauge 386XT 


replaces your XT mother- 
board to provide top 80386 
performance with maximum 
compatibility. The 386XT 
works with virtually all 8-bit 
and 16-bit adapter cards and 
runs standard versions of 16- 
bit and 32-bit software in- 

| cluding DESQview, OS/2, 
Windows/386 and UNIX. 
The board includes 16Mhz 
32-bit CPU, 1MB zero wait 
state memory, 80387 socket 
and 8 slots (2 16-bit, 1 32-bit) 
The 386XT 1 backed by a 

| 30 day money-back guaran- 
tee and one year warranty. 


Genus PCX Programmer's Toolkit ... 
read, write, modify & modify "pex" graphics files 


Gimpel PC Lint | ................. e 
Island Systems C Meta- Mem . БЕРГЕН 
| Magna Сапа С Windows Toolkit 

| Microsoft C v5.1 .. TP 
| Microsoft Quick C. 

| Novell Btrieve 

| Softfocus Btree/ISAM . 


comprehensive file/indez manager with ‘all ы source 


Wordcraft C Workshop 


C training manual & software 


Zortech C+ + 


Optimizing C++ Compiler 


| Other ر‎ 8 & femen: 
Abraxas PCY ACC .. — WE т." 
Digitalk Smalltalk/286 .. ...... 2164 
Borland Assembler & Debugger - $105 
Borland Turbo Pascal v5.5 Рго.......... $172 | 
Билеп TUD „ансаган e OP 


source code management түзет 


Copy Tech Disk Duplicator Pro 5.29 
Matrix Гау B129 | 
Microsoft Масто Assembler... mn 
Microsoft Windows SDK v2.1 . ere 

| Mortice Kem MKS Toolkit v2.3 


KORN shell & 130 UNIX™ -like utilities 
Periscope I 512K +4........................... 
| Polytron Professional PVCS 


Qualitas 386-Max 
BAI memory manager 


Solution Systems Brief 
Turbo Power Turbo Professional 
| Whitewater ACTOR . 


High productivity development for MS S Windows — 


20Mhz AT w/IMb $1645 
33Mhz AT w/AMB $385 


The Software 
Engineering Store 


1-800-443-7176 
In Calif: 1-800-635-0969 


(415)957-0111 


Visa e MasterCard 
COD s Check 


€ Most orders shipped within 24 hours 


Free Catalog & Newsletter 


We carry hundreds of products from dozens of pub- | 
lishers, Call or write for your free subscription to 
our catalog and newsletter. 


® Free shipping on orders over $100 


657 Mission Street, #300-BT 
San Francisco, CA 94105 


Programming 
Classes 


The Software Engineering Store offers 
hands-on training classes in C, Pascal 
and other languages at our San Francis- 
co store. Please call for a course outline 
and schedule. 


Heturns 


We want you to pay for only the tools you really use. 
| If you order anything featured in this ad (or most of 
the products in our catalog) you can open and use 
the product for up to 30 days and still return it if it 
doesn't meet your needs. 


Prices subject to change wilbout notice- C1968 TSF АП Rights Reserved © Sep '89 Byte 
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386XT w/IMB RAM $1295 | 


С — 


| Viranün £r eee 9169 


УС 5сгееп ............ ‚ $129 
top-notch code generator for V itamin С 


DESOview API Ref & C Lib . $179 


use internal DESChiew functions 


Vermont Views .. .. $359 
complete functionality & great 
documentation 


DataWindows алафи . $229 


-Lo-use with great documentation & 
ful source 


C Windows Toolkit . $59 


high performance low level functions 


Debugging 


Periscope v4 by Periscope: The 
Periscope debuggers provide the 
combinations of hardware and 
software you need to solve really 


| tough programming problems. 


Periscope includes all the debug- 
ging features you need, but with 
minimum overhead and maximum 
flexibility. With Periscope you 
can debug programs which need 
all memory, have real-time re- 
quirements and/or are picky 
about vector usage. 

Periscope I w/312K $599 | 


Ok memory overhead! 


Periscope ІП 119 
hardware breakpoints and trace-back for 
real-time applications 


C Database 


C-Tree ‚$ 
highly portable ‘file manager with full 


С- Tree / R-Tree Bundle... 


| Btrieve Network . 


file manager with built-in error recovery 
& combined data/index files 


| B-Tree/ISAM .. ... 299 


highly portable with full source: 


| C-Index for Microsoft C ......... $179 
| C-Index for Turbo C .. ‚ $89 


combined data/index files with great per- 
formance and full source 


pBase . $179 


true relational database manager 
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BYTE editors’ hands-on views of new and developing products 


Studio/1 

DeScribe Word Publisher 
SuperGluell | 
Ami Professional 


POSTcard 
ج‎ c 


Electronic Arts 
Decolorizes 
Studio/8 


ast year, Electronic Arts 
brought out a color paint 
program for the Macintosh 
that is still the best in its class. 
The only problem with Stu- 
dio/8 is the color. You can 
create some beautiful images 
with the program, but you 
need a Mac II with lots of 
memory, not to mention а 
color printer if you want to get 
the images off the screen. 
Electronic Arts has now de- 
colorized the program, added 
some capabilities, and re- 
leased it as Studio/1. This 
monochrome paint package 
runs on anything from a Mac 
Plus on up. It's the most capa- 
ble graphics program I"ve seen 
yet that will work on a system 
with just 1 megabyte of RAM. 
Studio/l has the same hefty 
toolbox as its colorful prede- 
cessor: freehand pencil, 
paintbrush, airbrush, text 
typer, filler, eraser, magnifi- 
er, selectors, a palette of 40 
background/foreground pat- 
terns (including gradient 
fills), and tools for drawing 
straight lines, bent lines, rect- 
angles, ellipses, polygons, tri- 
angles, freestyle shapes, and 
Bezier curves. Manipulating 
these shapes 15 easy; you can 
quickly rotate, distort, shrink, 


or stretch just about anything 
you can draw. 

The capabilities for draw- 
ing and editing are enough to 
make this an excellent pro- 
gram. But Studio/l also has 
animation facilities. 

Not everyone lias a need to 
whip up animated graphics, 
but the developers have de- 
signed such a nice process that 
this part of the program will 
lure even people who have got- 
ten no closer to animation than 
Mighty Mouse cartoons. If 
you have done any work with 
animation, the method for 
creating moving pictures with 
this program will seem (par- 
don the cliché) intuitive, If this 
is new to you, the manual will 
help make it clear. 

You can paint/draw each 
frame yourself or create key 
frames and have the program 
make the transitions from 
frame to frame for you. The 
animation control panel is 
straightforward; so are most 
of the dialog boxes, although I 
have some nonintuitive trouble 
with the setup for doing some 
three-dimensional effects. 


The rectangular control panel 
has buttons for moving back- 
ward and forward through the 
frames, for playing back the 
animation, and for setting the 
speed of the playback. One 
very handy feature is a simple 
thing: a line that tells you how 
much тпегпогу you have left for 
the rest of your animation. (1 
usually had about 160K bytes 
to start with and could com- 
fortably fit in about 20 frames 
of fairly undense content.) 

The Anim three-dimen- 
sional effects take some work 
to get used to, but they're 
worth the plotting if you like 
dissolves, zooms, and fades. 
By entering numbers for x and 
y axes, you can do some fancy 
visuals with this program. 
And with a folder of sounds, 
you can add sound effects 
(e.g., boing, warp, and bip) to 
the graphics. To really do 
much with Studio/1's anima- 
tion functions, you'll need 
more than a megabyte of 
RAM, though. 

The program works with 
most file formats, including 
PICT, TIFF, PICS, Mac- 


Studio; t 
$149.95 


Requirements: 

Mac Plus, SE, or II 

with at least 1 megabyte 
of RAM; it will run on à 
system with two 800K- 


byte floppy disk drives, but 
a hard disk drive i5 
recommended. 


Electronic Árts 

1820 Gateway Dr. 

San Mateo, CA 94404 

(415) 571-7171 

Inquiry 986. 
Paint, Encapsulated Post- 
Script, and Electronic Arts' 
own format for compressed 
animation files, SLAN. Ihada 
chance to scan some images 
with the program but wasn't 
able to check out its ability to 
play animations in HvperCard 
stacks. The package comes 
with a HyperCard disk for in- 
stalling the Animation Driver 
XCMD. Thisisacomplex pro- 
gram that takes time to ex- 
plore. I had less than a week 
with beta software, so I'm sure 
there are other things I haven t 
hit upon. 

Companies like Electronic 
Arts, Silicon Beach Software, 
Cricket Software, and Super- 
Mac Technology have devel- 
oped some very capable color 
paint programs, but Elec- 
tronic Arts deserves extra 
points for remembering the 
Mac owners who don't have 
the luxury of equipment for 
color graphics—or for those 
people who prefer to work in 
black and white. After all, 
some of the best things in 
life— The Honeymooners and 
the first third of The Wizard of 
Oz, for example—are black 
and white. 0 

—D. Barker 


continued 
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Word Publishing for OS/2 


{Г you're looking for some- 
thing just a bit different in 
IBM PC-based word manipu- 
lation, Lennane Advanced 
Products, a recently formed 
company whose entire mission 
in life is producing programs 
for the OS/2 Presentation 
Manager (PM), is developing 
what it calls the DeScribe 
Word Publisher (DWP). The 
program is a real hybrid, lying 
somewhere between a word 
processor and a full-fledged 
desktop publishing package. 

DWP is atrue child of OS/2. 
Most of the under-develop- 
ment PM programs I've seen 
don't take full advantage of 
OS/2's very own graphical 
user interface. But it's evident 
that Lennane's designers are 
committed to PM. They 
started with a given (PM) and 
asked themselves how a word- 
manipulation program could 
take the best advantage of it. 
Despite some rough edges, 
they're well on their way. 

My copy of DWP was ап al- 
pha version. Understandably, 
it had its bugs and shortcom- 
ings. But after only 15 min- 
utes, | was happily producing 
multicolumn documents with 
a variety of fonts, type sizes, 
and styles. If you, like me, 
have ever spent hours attempt- 
ing to get one of the leading 
desktop publishing programs 
to produce a simple multi- 


| DeScribe Word | 
| Publisher 
$399 


| Requirements: 


An 80286- or 80386- 
based IBM PC or 
compatible running 
OS/2 1.1, with at least 2 
megabytes of RAM and 
a hard disk drive. 


column page layout, DWP is a 
minor revelation. 

Its user interface is remark- 
ably intuitive. I rarely had to 
call up the extensive (BOOK- 
byte) help file. DWP uses 


Lennane Advanced 
Products 

4047 North Freeway 
Blvd. 

Sacramento, СА 95834 
(916) 646-1111 
Inquiry 987. 


those ubiquitous style sheets to 
customize the look of a page or 
even a block of text. But unlike 
competitors, the program's 
style sheets are casy to fill out. 
And they're not set in stone 


either. I found I could change 
the layout of a page on the Пу 
with a couple of mouse-clicks. 

But DWP's variable undo 
feature is absolutely unique 
among PC-based word proces- 
sors. And it's almost worth 
the price of admission by It- 
self. l've been frustrated by 
the so-called undo ability of 
most word processors. If 
you're lucky, you can undo 
just your last change and 
maybe a level or two back. But 
DW P's variable undo lets you 
undo any number of changes, 
all the way back to when you 
started working on the docu- 
ment. The last time 1 saw 
something like this was in my 
first word processor, which 
ran ona VAX. 

Several high-end PC-based 
word processors come close to 
DWP. But none are anywhere 
near as easy to use. DWP does 
have one major shortcoming in 
its lack of graphics capabili- 
ties, which won't be available 
until next year. DWP was also 
molasses-slow on my 10-MHz 
AT clone. It's a bit more 
acceptable on a 20-MHz AT, 
and (as you might expect) it 
flies on a 33-MHz 80386. 
DWP isn't the be-all, end-all 
PM program, but it’s a solid 
start, and it's the only pro- 
gram I've seen that's actually 
fine-tuned to PM. © 

— Stan Miastkowski 


save and Annotate Your Mac Output 


wo of the definitions in 

Webster's Dictionary for 
the word utility are, as a noun, 
"fitness for some purpose or 
worth to some end," and, asan 
adjective, "capable of serving 
as а substitute in various roles 
or positions." Solutions Inter- 
national's SuperGluell is one 
of those versatile Macintosh 
utilities that assumes both 
roles. 

Its fitness of purpose comes 
from providing the Mac with a 
"print to disk" capability. 
That is, it captures an applica- 
tion's printer output and re- 


82 BYTE SEPTEMBER 1989 


directs it to a disk file. Since 
printing operations are graph- 
ics-based on the Mac, the file 
becomes a copy of the docu- 
ment, down to the different 
fonts, embedded charts, and 
diagrams. SuperGluell then 
serves as a substitute in that 
you can "print" your Page- 
Maker newsletter and then 
send this file for evaluation to 
a graphics designer who 
doesn't have PageMaker. 
SuperGluell consists of two 
main files, [mageSaverll and 
SuperViewer, plus several 
support files. The ImageSav- 


erll file masquerades as a 
Chooser-selectable printer 
driver, redirecting the appli- 
cation's printer I/O to a file. 
The SuperViewer file 1s the 
other half of the equation: It's 
the application you use to ex- 
amine these files. Since 
there's no licensing fee for dis- 
tributing SuperViewer, you ‘re 
free to send a copy of it along 
with your output files. 

You can adjust Image- 
Saverl] te emulate either ап 
ImageWriter or a LaserWriter 
from the Page Setup dialog 
box for those applications that 


can deal with only these 
printers rather than Image- 
SaverII's generic printer (the 
default). When you're ready to 
print, you can select what for- 
mat the output is to be saved in 
(Image, BackFA X cover page, 
PICT, Scrapbook, or text 
only) and optionally preview 
the output. 

The SuperViewer applica- 
tion lets you look at and per- 
form some slick operations on 
these captured files. You can 
extract portions of text or ex- 
tract parts of captured images 

| continued 


Embedded systems designers have already used CrossCode C in over 413 different applications 


CrossCode C comes with four 
powerful tools to help you program your 
68000-based ROMable applications 


From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


Co C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 


1. COMPILER: To gel truly ROMable 
code, you have to stan with a truly 
ROMable compiler. Here are three 
CrossCode C features that you won't find 
in any ordinary C compiler: 

* Compiler output code is split into five 
independent memory sections thal you 
can assign into ROM or RAM as you 
please. 

* You can optimize the code for your 
application because vou control the sizes 
of data types. For example. vou can 
optimize for speed by using twa byte 
ints, or pet maximum versatility by 
using four byte irs. 

* You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2. ASSEMBLER:  CrossCode С 

comes with a Motorola-style assembler 

that has all the features that assembly 
language programmers require. In fact, 


you could write your whole application 
with it: 


* The assembler features ап advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 


* Detailed cross references show you 
where you've defined and referenced 
your symbols. 


* After a link, you can actually convert 
your relocatable” assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 


3. LINKER: The CrossCode С linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably іп the 
highest ranges of the 68030 s. address 
space. 

4. DOWNLOADER: CrossCode С 
comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex. 
Extended Tek Hex, and Data VO ASCII 


Hex. You сап also produce a binary image 
and convert that image into any formal 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 
Why Wait 

Once you start using CrossCode С, you 
may just wonder how you ever got the job 
done before! It's available under 
MS-DOS for just 51595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, ХЕМІХ, and VMS. 


CALL TODAY for more information: 


1-800-448-7733 


(ask for extension 2002) 


Outside the United States, please dial 


PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC 
DEPARTMENT 51 

4249 BELLE AIRE LANE 

DOWNERS GROVE, ILLINOIS 60515 USA 
Cros йе is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC MS-DOS ix а registered. trademark af 


Міспмай LIND |, a гераі 1rademark ПАТАТ KENIZE 
Is a registered trademark af Масто 


using either the built-in Маг- 
quee or Lasso tools. Where 
SuperViewer really shines is 
in its GlueNotes feature: You 
can annotate a document, both 
text or graphics, with the elec- 
tronic equivalent of Post-it 
notes. This is similar to the 
Notes feature in MacDraw 
1.1, but the advantage here is 
that you can annotate anything 
that can be printed, and the 
notes can hold text or an image 
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(but not both). SuperViewer 
can print these files, including 
their notes. 

The printed output of files 
containing notes is handled 
elegantly. First, there’s a 
thumbnail (miniature) view of 
the document, with each 
note's position marked on the 
image and assigned a number. 
Following this thumbnail 
view are, by number, the notes 
themselves. It’s an effective 


| SuperGluell 


$119.95 


Requirements: 

Mac Plus, SE, SE/30, 

or П running System 6.0.2 
or higher with 1 megabyte 
of RAM. 


way to keep what might be 
large amounts of disparate in- 
formation organized. 

I used a late beta version of 
SuperGluell on a Mac II 
equipped with 5 megabytes of 
RAM and 32-Bit QuickDraw, 
and running System 6.0.3. 
ImageSaverll worked well 
with word processors (Full- 
Write Professional 1.0, Mind- 
Write 2.1, and MacWrite 5.0) 
and graphics applications 
(MacDraw 1.1, PixelPaint 
2.0, and SuperPaint 2.0). The 
Preview window worked well, 
even with PixelPaint, where it 
displayed a full-color view of 
an image before | committed 
the output to a file. 

However, applications that 
emit special PostScript com- 
mands can cause problems or 
give you what looks like an 
empty file, but actually con- 
tains PostScript code. Offend- 
ers in this area are Adobe Il- 
lustrator, Aldus FreeHand, 


Solutions Intecbational 
30 Commerce St. 
Williston, VT 05495 
(802) 658-5506 
Inquiry 988. 


and early versions of Page- 
Maker. Some of these prob- 
lems should go away with the 
improved printing drivers in 
5ystem 7.0, but until then, 
check out the application care- 
fully before attempting to save 
output to your Macintosh's 
hard disk. GlueNotes worked 
fine, but I wish that vou could 
open all the notes at once, 
rather than just one at a time as 
you must do with the current 
implementation. 

Despite these minor quirks, 
superGlueIT's ingenious cap- 
ture mechanism worked with- 
out à hitch, even with color 
graphics, and GlueNotes lets 
you comment on a document 
in a simple, intuitive way. If 
your work has you shipping in- 
formation electronically 
across the country in a medley 
of formats and wishing there 
was an easier way, Super- 
Gluell is a must buy. Û 

—Tom Thompson 


Text Marries Graphics under Windows 


f ith Ami Professional, 
атпа adds a boatload 
of features and improvements 
to the original Ami, the com- 
pany's inexpensive ($199) 
program that combines word 
processing and basic desktop 
publishing under the Windows 
graphical user interface 
(GUI). Ami Professional lets 
you do fairly sophisticated 
graphing and drawing, use 
macro commands, and import 
TIFF, XLC, PIC, EPS, and 
PCX graphics files. At press 
time, Samna was working on 
supporting CGM files. 
The new version also sup- 
ports Dynamic Data Ex- 
change, a protocol developed 
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by Microsoft for message 
passing between applications. 
Using DDE, changes madeto a 
spreadsheet would automati- 
cally update a related graph in 
Ami Professional. The pro- 
gram can also import data 
from non-DDE programs like 
Lotus 1-2-3. 

But first things first: If 
word processing 18 your pri- 
mary application, beauteous 
graphs and such aren't worth 
much if the program you're 
working with can't efficiently 
manage text. This program 
lets you work in two modes: 
draft, for high-speed text en- 
try, and layout, which gives 

continued 
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Why clown around in black and white 
when you can do it in color...just as easily. 


The DT2871 Frame Grabber. 


monochrome processing which performs gray FREE 1989 Image Processing 
The next logical step. scale operatioris. 

Now, moving from monochrome to color The DT2871 connects directly to 
image processing is as easy as plugging our DT-Connect" processor boards for faster 
DT2871 (HSI) Color™ Frame Grabber into compute-intensive color processing, And, is 
your ІВМ? PC AT®-compatible computer. supported by our Aurora" software for 

The DT2871 features real-time 24-bit accelerated application development 
color capture and display. It also performs Now, color image processing can be much 
real-time RGB/HSI and HSI/RGB color-space less complicated and quicker to execute. 
conversion for processing captured images in 50, add a little color to your act 
either the red-green-blue or hue-saturation Call (508) 481-3700 
intensity domain ... intensity being the link to In Canada, call (800) 268-0427 
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Е 
... to your data collection апа 
data entry problems! 


The Psion Organiser II 
& dCAPP 


Psion Gives You the Answers! 


With eight different Organiser Il models to choose from, Psion lets 
you select the Organiser Il that best meets your needs. Standard 
configurations are available with or without built-in software pro- 
grams, and provide the options of either two or four lines of LCD 
display, several different 
keyboard designs, and from 32K 
to96K of internal НАМ memory. 
| All Organiser units can use our 

removable and interchangeable 
Î memory modules, allowing the 
Organiser Il to be configured to 
meet your unique data and 
program memory require- 
ments. 

POWER 

The Organiser Il is a powertul 
hand held computer capable of 
running a broad range of pre- 
written programs. When an off 
the shelf program just won't due, 
you can custom program the 
Organiser || to the unique 
requirements of your 
application. From inventory 
control to remote sales order 
entry, the Organiser ІІ has the 
power to do the job. 


PERIPHERALS 
For jobs ranging from simple 
data collection to an RS-485 
factory floor network, the 
Organiser Il has the right tools | 
for the job. Peripherals include 
Bar Code Wands, Laser 
Scanners, Mag Card Readers, 
Portable Modems and Printers, 
Carrying Cases, all the way to a 
broad range of interfaces which 
| inelude serial, parallel and 
multiple types of SPC devices. 


dCAPP Gives You the Solution!! 


|® dCAPP data collection software is completely user configurable 

| allowing even non-programmers the ability to create their own 

| custom data collection program for the Organiser ІІ in a matter 
of minutes, including its own operating instructions manual. * 
dCAPP data collection software is completely user configurable. 
Keyboard, Magnetic Card, or BAR CODE input. * Direct Interface 
lo most Database and Spreadsheet programs; (dBASE 3, dBASE 
4, Lotus 123, D.I.F., and many others). | 


TYPICAL APPLICATIONS: Inventory Control; Stock Taking: 
Tools and Equipment Control; Sales Route Accounting; Quality 
Control and Inspection Reporting; Tank Farm Gauging; Stores 
Accounting; Plant Inspection; and Моге... 


For more information, contact: 


XEC Products 

13575 58th Street North, Suite #123 жалгз ша, 

Clearwater, Florida 34620 T 
(813) 538-4190 


Of Ip гы] 
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you a preview of the finished 
product as you type. 

With Ami Professional, you 
can create a document with 
footnotes, a table of contents, 
and an index. Ami doesn't 
treat footnotes and your index 
as outcasts. They are included 
with the main copy, which 
allows you to edit them on the 
same page as the rest of your 
text. When generating the 
table of contents, all I had to do 
was tell the program the styles 
for titles and headings; Ami 
Professional collects them 
into a table of contents and 
adds the correct page number. 
When I double-clicked on an 
item in the table of contents, 
the program took me directly 
to the page. A similar ap- 
proach is used for indexing. 

Ami Professional lets you 
use DDE in two ways: You can 
link Ami with another Win- 
dows application where both 
applications are active on your 
screen, or you can use a file- 
importing function that up- 
dates the linked files when you 
load them. 

Other features include com- 
plex headers and footers, mail 
merge with conditional state- 
ments, and a tables facility that 
lets you ereate and maintain 
tabular formats and bring in 
data from spreadsheets. The 
program lets you add hidden 
notes, which is handy when 
several people want to review 
a document and make com- 
ments to it. What I liked about 
Ami Professional's imple- 
mentation of annotated notes 
is that 1f you anchor a note to à 
word and someone acciden- 
tally deletes that word, the 
note will remain intact, pre- 
venting accidental deletions of 
comments. 

Опе common complaint 
against full-blown desktop 
publishing packages is the 
slow reaction when substan- 
tially editing a document in 
WYSIWYG mode. Some- 
times, you have to get back in 
your word processor, make 
your edits, and repour the 
document into your desktop 
publishing program. Ami 
Professional also 15 not a speed 
demon. However, while draft 


mode is best for text editing, 
you won't be twiddling your 
thumbs too often while editing 
in layout mode. The beta ver- 
sion I looked at was faster than 
the original Ami, but at press 
time, Samna was still tweak- 
ing the program's speed capa- 
bilities. 

As for Ami Professional's 
page layout and drawing capa- 
bilities, the program 15 not 
(and is not meant to be) quite in 
the same league as full-fea- 
tured desktop or drawing 
packages. But what it does, it 
does nicely, and the GU! made 
it easy. The program can do 
basic drawing (е.р., ellipses, 
lines, circles, and round-cor- 
nered boxes). [ created a bar 
chart from text data I'd al- 
ready entered by using the 
mouse and simply selecting 
the type of chart ! wanted. 

Ami Professional can wrap 
text around graphics frames, 
support multicolumn and 
variahle- width column layout, 
and anchor defined text or 
graphics to the main body of 
text. You can also use the pro- 
gram to edit gray-scale images 
for qualities like contrast and 
brightness. 

If you're looking for a pro- 
gram that can do desktop pub- 
lishing and word processing 
for under $500, I recommend 
that you look closely at Ami 
Professional. Tt bundles power 
with simplicity. О 

—David L. Andrews 


continued 


Ami Professional 
$495 


Requiremenis: 

| IBM PC with 640K bytes 
of RAM and Windows 
2.01 or higher (a run- 
time version 15 included); 
a Microsoft Mouse 15 
recommended. 


Samna Corp. 

5600 Glenridge Dr. 
| Atlanta, GA 30342 

(800) 831-9679 

(404) 851-0007 

Inquiry 989. 
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Lor ег. 
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A E Space Bef 0 re 
ЕРІ. АСК MAGIC 
20 Megabytes. 4 Megabytes 12 Megabyte 
40 Megabytes 5 Megabytes 23 Megabytes | 


It's like getting a bigger hard disk! 0| Баат `` PACK (MAGIC m 
PROBLEM: Backing up your hard disk takes forever, kp $49 + $5 shipping 


375 Collins Road NE NOT COPY PROTECTED 
so you do it far less often than you should. Cedar Rapids, lowa 52402 INCLUDES PRINTED MANUAL 
SOLUTION: Use Pack Macic to compress your 
directories before backing up. You'll cut the time and NAME 


number of disks needed to back up by half or more. | ADDRESS 


PROBLEM: You'd like to reduce the amount of space CITY : 
occupied by the programs you use frequently, or STATE/ZIP PHONE 
you're a software developer and your program is too СНЕСКП MONEY ORDERÜU VISAD MASTERCARDO 
large to operate on a 360K floppy disk. 
SOLUTION: Also use Pack Macic to compress your чй, БАР DIE L—— 
PACK MAGIC requires an JBM? /Tandy"/ Compaq" oc compatible computer, HAR o 


active program files (.com and .exe files). The more RAM and DOS 2.0 oc higher. Add $5 аррар алла —5 10 outside North 
average reduction for program files is 22%! Your America. lowa residents, pease add 4% sales tax. 


TE: oan 
“arson 15 Tex chn ole py 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


programs will continue to function normally, but will *[BM, Tandy and Compaq are registered trademarks of International Business 


OCCU ру less а isk space ү Machines Corp, Tandy Corp., and Compag Computer Corp. respectively 
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S NOVAS 


The Leader in High Performance Since 1982 
NOVAS NEAT 286-20MHz 40MB VGA SYSTEM 


1 MB SIMM Module RAM 

1.2 МВ or 1.44МВ Diskette Drive 
High Speed 1:1 Dual Controller 
Enhanced 101 Tactile Keyboard 
200W Power Supply 

Mini-Tower Case 

40MB 28ms Hard Drive 

16 Bit High Speed VGA Controller 
High Resolution УСА Monitor 
DOS 3.3 w/GW Basic 


Ф 


80286 Harris CMOS 

16MHz CPU Running at 20MHz 

Chips & Technologies 286 Neat Chipset 
Interleave/Page Mode 0 Wait 


Shadow ВАМ, Clock, Battery, AMI BIOS ` 
8 1/0 Expansion 51015, EMS 4.0 support. 


Expandable to 8MB on Motherboard 
287 Socket, 2 Serial, & 1 Parallel Port 


POWER METER MIPS = 3.38 


$2595 


1 
2 
3 
4 


lion: 80MB VGA System $2775. 


NOVAS 386-25MHz W/CACHE 80MB VGA SYSTEM 


1 MB SIMM Module RAM 

1.2 MB or 1.44MB Diskette Drive 
Chips & Technology 820307 Cache 
High Speed 1:1 Dual Controller 
Enhanced 101 Tactile Keyboard 
200W Power Supply 

Tower Case 

80MB 28ms Hard Drive 

16 Bit High Speed VGA Controller 
High Resolution VGA Monitor 
DOS 3.3 w/GW Basic 


80386 Intel 25MHz CPU 

Chips & Technologies 386 Chipset 
Interleave/Page Mode 0 Wait 

Shadow НАМ, Clock, Battery, AMI BIOS 
8 1/0 Expansion slots, EMS 4.0 support 
Expandable to 16MB on Motherboard 
Socket for 287/387/ Weitek 

2 Serial, & 1 Parallel Port 


POWER )95 MIPS = 5.87 


$399 150ME 5 WGA System $4795. 


. Baby Neat 286-14MHz (12MHz CPU) Motherboard W/OK .,.... $375 
. Baby Neat 286-20MHz (16MHz CPU) Motherboard W/OK. . . . .. $475 
. Baby 386-20MHz (20MHz CPU) W/OK . . 
. AT 386-25MHz (25MHz CPU) 


W/OK W/Chips 82307 Cache Controller................. $1395 


. NOVAS 4000 Super 16 Bit VGA 


Expandable to 1 MB, 1024 х 768 Resolution, ............... p 


..FULLY LICENSED TO UTILIZE 2 E EE: 


NOVAS 


PATENTS.. 
Quality Products From 


COMPUTRADE CO. 


780 MONTAGUE EXPRESSWAY, 
SUITE 501, SAN JOSE, CA 95131 


SPECIAL PRICING FOR OEM, VAR, & DEALERS 
Corporate & University Discounts 


"FOA, XT, AT C HEW are ігішірттігіс of 
international Нык Machines 
"Prices & toes зарос fo change 
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U.S. SALES:(408) 435-2662 


U.S. FAX: (408) 435-5458 
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Send a POSTcard to Your PC 


ward Software's aptly 

named POSTcard is an 
add-in card that monitors your 
IBM PC during the POST 
(power-on self test) sequence 
that’s run from the ROM BIOS 
every time you turn on your 
system. POSTcard has both a 
dual-digit LED display and a 
setup of 10 individual LEDs 
that tell you (in hexadecimal 
and binary, respectively) what 
tests are being performed. If 
your system locks up, it tells 
you exactly where the problem 
lies. 

POSTcard’s power lies in 
its ability to test a system with- 
out the need for an operating 
system, a monitor, or a disk 


| drive. It's particularly useful 


for apparently dead and other- 


| wise-undiagnosable systems. I 


borrowed an "unfixable" AT 
motherboard from a local 
computer store, plugged in 
POSTcard (into an 8-bit ex- 
pansion slot), and within min- 
utes found that its problem was 
a defective direct- memory- 


| access controller chip. 


Beyond the POST, POST- 


card also automatically per- 


forms extensive diagnostics on 
major system components, in- 
cluding memory, disk drives, 
and communication ports. Its 
unique ability to continually 
loop through the same tests is 
particularly valuable for iso- 
lating those annoying inter- 
mittent problems. My AT was 


| POSTcard 
$399 


Requirements: 


| Any IBM PC or 


compatible. 


| Award Software, Inc. 
130 Knowles Dr. 
Los Gatos, CA 95030 
(408) 370-7979 
Inquiry 990, 


occasionally locking up for no 
apparent reason, and diagnos- 
tic software told me nothing 
was wrong. But after nearly a 
full weekend of nonstop loop- 
ing, POSTcard found a stick- 
ing memory chip. 

POSTcard isn't designed 
for novices. You'll needa solid 
knowledge of PC hardware 
and your BIOS. Even with its 
well-written manual, I spent 
well over an hour puzzling 
over setting the card's two 
banks of DIP switches. Add its 
price tag, and it's clear that 
POSTcard isn't the type of 
add-in that's designed for 
everyone. But if you repair 
computers for a living or are 
responsible for a building full 
of corporate PCs, POSTcard 
can save scads of time and 
money—not to mention your 
sanity. M 

—Stan Miastkowski 


More Powerful Than Ever 
Up To 5 KVA 


е 


250 То 1600 Watt Output 


Synchronized Sinewave with 1 msec 
Switching Time 


Full One Year Warranty 


1000 To 5000 VA Sinewave Output 
True On-Line — Total Isolation 
Static Bypass Switch Standard 


Auto Shutdown of Local Area 
Networks for Unattended Operation 
Compatible with SCO XENIX 2.2.3 
and above 

Novell ELS 2.12 and above 

Advanced Netware 2.11 & above 
SFT Netware 2.11 and above 


Em ic 
m = 


MINUTE; MAN 


UNINTERRUPTIBLE POWER SUPPLIES 


STANDBY UPS MODELS 


! 
___500 WATT | 5690 |  $79900 МЕР. 
....600 WATT | 5990 | 950900 | LISTED | меме Conant | 


ж” 


_ 900 WATT $1249.00 | ^ E 


ыы ПАШЕ E i БНА | PARA SYSTEMS, ІМ 
1600 WATT $1999.00 $2299.00 SISTEMS, INC. 
1455 LeMay Drive ҸЕ Ж” Telephone: 


TRUE ON-LINE UPS MODELS caroilton. ТХ 75007 (214) 446-7363 


Power Output 1 -800-2 3 8-7 2 7 2 


1000 WATT $2249.00 [| Available | 
.. 3000 WATT $5495.00 | Available 
5000 WATT 58950.00 Available FAX: (214) 446-901 | TELEX: 140275 OMEGA 
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The new high-end 

release 3.0 of Lotus 1-2-3 
finally arrived, endowed 
with a huge assortment 

of long-awaited features— 
but the features come 

at a price 


ew software packages have ever 

been more anticipated than Lo- 

tus 1-2-3 release 3.0, the new 

three-dimensional spreadsheet 
application from Lotus Development. 
Now that release 3.0 1s here, the news is 
decidedly mixed. The product adds 
dozens of new features and capabilities, 
and it addresses weaknesses that have 
plagued 1-2-3 for years. But release 3.0 
15 50 big that it needs at least 1 megabyte 
of memory and an 80286 or higher CPU 
just to operate, and it's so slow that it 
runs at almost half the speed of release 
2.01 on the same hardware. 

Lotus originally announced release 3 
back in 1987 as the next upgrade for 1-2- 
3 users. But early this year, the company 
abandoned its effort to bring out a single 
upgrade to 1-2-3 and instead divided the 
product into two versions, one for high- 
end PCs and the other for low-end PCs. 
Release 3.0 is the high-end product, а 
wholly rewritten 1-2-3 that runs under 
both DOS (with a built-in extended- 
memory manager) and OS/2 (in charac- 
ter mode, without Presentation. Man- 
ager). For low-end users who are seeking 
an upgrade path, this fall Lotus will re- 
lease a less-ambitious 2-D version of 1-2- 
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FIRST IMPRESSIONS E Andrew Reinhardt 


Not Quite as Simple 


as 1-2-3 


3 called release 2.2. 

It's obvious with both of these new re- 
leases that Lotus has listened to its cus- 
tomers. Both are chockablock with the 
sort of new features that the user commu- 
nity has been clamoring for, ranging 
from the minor (e.g., 1-2-3 now warns 
you if you try to exit without saving your 
file) to the major, such as an undo func- 
tian and a keystroke recorder for building 
macros. 

Ironically, the new richness of fea- 
tures comes at the expense of simplicity, 
and Lotus's famous user interface, al- 
ready showing signs of aging in the brave 
new world of Mac-like user interfaces, is 
stretched to its limit. This is the biggest 
drawback to 1-2-3 in today's market: 
Lotus has given users dozens of new fea- 
tures and functions, but the product just 
can't offer the user-configurability and 
graphical power available in newer pack- 
ages like WingZ. 


The Third Axis 

The major improvements in release 3.0 
are 3-D ability, background recalcula- 
tion and printing, and improved graph- 
ics. By far the most significant 15 the ad- 
dition of a third dimension. "Depth" is 
created by allowing spreadsheet files to 
consist of multiple pages, or "sheets," 
all of which are resident in memory at the 
same time. For the sake of simplicity, all 
these sheets can be referenced by a single 
filename, and operations familiar to 2-D 
denizens, such as range naming, copy- 
ing, formatting, and summing, all work 
identically in 3-D. The only difference is 
that in front of the normal Al cell ad- 
dress 15 a sheet designation (1.е., А:А1) 
that 15 used to reference any cell in sheet 
A. Each sheet can be large (up to 8192 
rows long and 256 columns wide), and 
each file can have 256 sheets. 

3-D spreadsheets are a useful way to 
organize large files, such as consolidated 
financial statements or regional sales re- 
ports, where a similar structure is re- 
peated from one page to the next. Think- 


ing in 3-D takes a little getting used to, 
but Lotus's implementation is straight- 
forward. Moving between sheets 15 easy, 
and release 3.0 gives you a Perspective 
function that allows you to view up to 
three sheets of a spreadsheet file simulta- 
neously (see the photo). 

The major drawhack to the Perspec- 
tive function is that the configuration of 
the three windows is fixed: The three are 
arranged horizontally, each is the sarne 
size and shape, and the sheets they show 
must be contiguous (e.g., you can display 
sheets B, C, and D, but not B, D, and G). 
You can partially get around this prob- 
lem by hiding sheets the same way you 
can hide rows or columns, but that's in- 
convenient. Î don't understand why the 
user can't, as in Lucid 3-D, determine 
the size, shape, location, and contents of 
each window separately. 

In additton to supporting worksheets 
with multiple pages, release 3.0 also per- 
mits you to ioad multiple worksheets into 
memory simultaneously and to establish 
hot links between them. Links between 
cells can also be made to "inactive" 
files—that is, files on the disk. These 
links are updated whenever the affected 
files are loaded into memory and recal- 
culated. There's a big difference in per- 
lormance between active and inactive 
links: If the linked file is in memory, up- 
dates are almost instantaneous, whereas 
from disk it takes much longer. 


Saving Time with 
Foreground/Background 

To save recalculating time. release 3.0 
introduces two important enhancements: 
optimal and background recalculation. 
Optimal recalculation means that only 
those cells whose values have been, or 
will be, affected by a change get recalcu- 
lated. With background recalculation, 
other activities can continue in the fore- 
ground while the spreadsheet recalcu- 
lates. This is particularly important for 
power users whose massive recalcula- 
tions sometimes tie up the computer for 


several hours at a time. 

Naturally, activity in the foreground 
does slow down background recalcula- 
tions: One test that took 16 seconds to re- 
calculate with no foreground activity 
took 22 seconds when I moved the cursor 
constantly during the recalculation. The 
background capability also applies only 
if all the spreadsheets in a linked group 
are memory -resident; if disk access is re- 
quired to update cells across inactive 
linked files, the computer 15 locked up 
until the recalculation is finished. 

One benefit of backgound recalcula- 
tion is that it hides how much slower re- 
lease 3.0 is than release 2.01. As long as 
you don't have to sit around waiting for 
the computer, you are not as likely to be 
annoyed by how slowly it is working. 
(Some of this slowness may be due to the 
overhead involved with background re- 
calculation.) Unfortunately, with very 
large spreadsheets you'll still want to dis- 
able automatic recalculation when doing 
data entry, and if you're running what-if 
analyses (where knowing the answer is 
the rate-limiting factor), background re- 
calculations won't help you get results 
faster. 


Graphics Galore, Printing Aplenty 
À virtual cottage industry has sprung up 
over the years to enhance the graphics 
capabilities of 1-2-3, and now Lotus has 
incorporated some of those features into 
the package itself. The most important 
improvement is that you can now view а 
graph and a spreadsheet on the screen si- 
multaneously in two vertical windows 
with "live" updating. Also, an automat- 
іс graph generator lets you create a " best- 
guess" graph with a single keystroke, 
and it 15 easier to specify data ranges. In 
addition, release 3.0 includes six new 
graph types, new scaling options (includ- 
ing two y-axes), and a set of advanced op- 
tions for controlling colors, hatch pat- 
terns, fonts, and text size. 

Another nice change is that you no 
longer have to exit 1-2-3 and enter the 
separate PrintGraph module to output 
graphs. Álso, vou can store graphs in 
either .PIC or .CGM formats, and you 
can print both graphics and spreadsheets 
in background mode, which saves a lot of 
time. (Printing graphs 1s still slow, but at 
least you're not waiting for the com- 
puter.) Other print enhancements are 
long overdue: You can set print attributes 
and specify landscape mode from within 
1-2-3, cancel and suspend print jobs, 
save your print settings for future ses- 
sions, and even print the worksheet 
frame. 

Release 3.0 also includes a number of 
small but useful enhancements in the 
Range section. There is a new data for- 
mat, Automatic, that allows you to enter 
data in its native format—dates as dates, 
percents as percents, and dollars as dol- 
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lars. Lotus 1-2-3 will understand it and 
automatically format the range appropri- 
ately. А new search-and-replace func- 
tion lets you locate strings in labels or 
formulas, and you can now use a range 
name in a formula before defining the 
range. 

For macros, which are the richest and 
most fiexible part of 1-2-3, Lotus has 
added a macro keyboard recorder, 10 
new macro commands, and the ability to 
specify unlimited macro names. Macros 
developed in earlier versions of 1-2-3 are 
fully compatible. Other general im- 
provements include 14 new @ functions, 
nine new function keys, 10 pointer- 
movement commands, four new file- 
name extensions (including .BAK for 
automatic backups) and an easy-to-use 
instal! routine. 

Auditing has been improved through 
the addition of a Map command that 
shows a pictorial representation of the 
spreadsheet with cells indicated as num- 
bers, labels, and formulas, but, unfortu- 
nately, not links. Finally, at long last 
1-2-3 includes an undo command, but in 
3.0 it's a one-shot deal: Once you undo, 
you can't change your mind. (By con- 
trast, the undo in 2.2 15 a toggle.) 


Performance 
[ extensively tested release 3.0 in both its 
beta and final versions and compared it 
to my trusty old copy of release 2.01. For 
hardware, I used both a high-end Com- 
paq 33-MHz 80386 computer (with an 
80387 math coprocessor and 4 mega- 
bytes of memory) and à much more mod- 
est 6-MHz 80286 with 2 megabytes of 
memory and no coprocessor. On the 
80386, release 3.0 was approximately 41 
percent slower than 2.01. (The complete 
suite of tests ran in 26.97 seconds under 
2.01 and in 45.42 seconds under 3.0.) 
On the 80286, the situation was even 
worse. Release 3.0 was approximately 47 
percent slower (409.94 seconds versus 
215.04 seconds for 2.01). 

My conclusion is that release 3.0 15 
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best suited to 80386 environments with 
large amounts of memory. Release 3.0 
did better relative to 2.01 on the 80386 
computer than on the 80286 machine, 
but it was still far slower. On a fast high- 
end system, that slowness will be less 
apparent. 

As a point of comparison, release 3.0 
was also considerably slower than our 
beta version of the forthcoming release 
2.2. We'll have more coverage of release 
2,2 when it becomes available, but from 
our early look it appears that 2.2 is an 
improvement for users of low-end ma- 
chines in both features and performance, 
while 3.0 trades off performance for new 
capabilities. 


Worth the Wait? 

This article has just scratched the surface 
of the capabilities of Lotus 1-2-3 release 
3.0. BYTE will soon follow up with a 
full review, where we will be able to give 
a more detailed and thorough evaluation 
of the product. For the time being, how- 
ever, some points are immediately 
apparent. 

Release 3.0 is a big step up from the 
older versions of 1-2-3 in both features 
and functions. But these improvements 
seem to come with a price in perfor- 
mance. If you have a very fast computer, 
release 3.0 will allow you to create new 
worlds of complex spreadsheets. How- 
ever, if you have a slower system (e.g., 
an AT-class system), you may want to sit 
back and wait for the new release 2.2 or 
check out the many 2-D and 3-D alterna- 
tives to 1-2-3 now available on the mar- 
ket, such as Excel, Quattro, Lucid, or 
Twin. 

Was release 3 worth the wait? On 
high-end systems and certain applica- 
tions that lend themselves easily to 3-D, 
yes. But other users may just want to con- 
tinue waiting. 8 


Andrew Reinhardt is an associate news 
editor for BYTE. He can be reached on 
BIX as "areinhardt. " 
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Automation For The 90's From The Heartland 


CORPORATE COMPUTERS OF IOWA provides the nation's most aggressive prices on our entire line of state of the art 286 
and 386 desktop computers as well as all TOSHIBA’, EPSON”, МЕС” and PANASONIC" printers, FAX machines and laptops. 


Call one of our account executives today and experience the performance and quality you'd expect for the "Heartland." 


CCI AT 286/12 MHZ 


=e 80286 Processor Running at 6 to 12 MHZ M" Multisynch Monitor 800 x 600 Tilt Swivel 
Phoenix Bios/Digital Speed Display Paradise % Bit Plus VGA Card 
80287 Math Co-Processor Socket 1-Parallel, 2-Serial, Game Port 
B Expansion Slots 6-16 Bit, 2-8 Ви ЖЛ Key at Keyboard with Dust Cover 
1 Meg of 0-Wait State Memory (Expandable to 4) DOS 4.01 with GW Basic or DOS 3.3 with 
GW Basic 
1.2 Meg Floppy 
1.44 Meg Floppy Surge Supressor 
40 Meg Seagate ST 251-1 (28 MSEC.) 1 Year Parts and Labor Warranty (FREE) 
WD Controller (1-1 Interleave) 
1 Year On-Site Service 
Norton SI 15.3 
30 Day Money Back Guarantee 
FCC Class B Approved (No Restocking Fee} 


2nd Year Warranty ($49.95) 


Complete System Price $2195.00 


Free with the purchase of any ССІ System . .. one year, àn- 


site warranty through Data Access Systems Inc. 
| Provides response time of 8 business hours and covers all 
| parts, labor, travel and fechnical support, Extended warranty 


available. 


CCI AF 286/20 MHZ 


80286 Processor Running at 20, Switchable to Y) Paradise % Bit Plus VGA Card 

Phoenix Bios/Digital Speed Display 1-Parallel, 2-Serial, Game Port 

80287 Math Co-Processor Socket WI Key at Keyboard with Dust Cover 

8 Expansion Slots, 6-16 Bit, 2-8 Bit DOS 4.71 with GW Basic or DOS 3.3 with GW Basic 
1 Meg RAM -Wait State {Expandable to 8) Surge Supressor 

80 Meg Seagate ST 4096 (28 MSEC.) 1 Year Parts and Labor Warranty (FREE) 


WD Controller (1-1 Interleave) 

1 Year On-Site Service 
Norton 51 22.5 

30 Day Money Back Guarantee 
FCC Class B Approved (No Restocking Fee} 


14" Multisynch Monitor 800 x 500 Tilt Swivel 2nd Year Warranty ($49.95) 


Complete System Price $2799.00 


1-800-533-0948 FAX 712-277-8626 


1-800-533-0948 


CCI 386/25 MHZ CACHE 


80386-25 MHZ Intel Processor Wait State FCC Class B Approved 
(32K Cache Memory} 
Mitsubishi Diamond Scan 14" 800 х 600 Till Swivel 
AMI 386 Bios with an in ROM Set-up Routine 
Paradise 16-Bit VGA Card 
Socket Support for 80287, 80387 and Weitek 


Co-Processors 1-Parallel, 2-5erial, Game Port 
One 32 Bit Slot, Five 16 Bit Slots, and Two ХЛ Key al Keyboard with Dust Cover 
B Bit Slots 


DOS 4.01 with GW Basic oz 3.3 DOS with GW Basic 
1 Meg Memory on Board, Expandable to 8MB, 
1ҺАВ/2ҺАВ when using 256K D-RAM, 4MB/8MB Surge Supressor 
when using 1 М Bit D-RAM, Expandable to MB 
1 Year Parts and Labor Warranty (FREE) 
1.2 Meg Floppy 


1.44 Meg Floppy ] Year On-5ite Service 

ВО Мер Seagate-4096 (28 MSEC, | 30 Day Money Back Guarantee 
WD Controller (1-1 Interleave} (No Restocking Fee} 

Norton 5i 30.5 2nd Year Warranty ($49.95) 


Complete System Price $3999.06 


EPSON PRINTERS TOSHIBA LAPTOPS 
RETAIL ССІ PRICE RETAIL CCI PRICE 
LX-810 $ 299.00 $174.00 T-1000 $ 1,249.00 $ 759.00 
LO-510 $ 529.00 $315.00 T-1200 F $ 2,099.00 $1,279.00 
10-850 $ 859.00 $505.00 T-1200 FB $ 2,199.00 $1,350.00 
10-950 $ 949.00 $560.00 T-1200 H $ 2,799.00 $1,699.00 
LO-1050 $1,199.00 $695.00 T-1200 HE % 2,999.00 $1,800.00 
LO-2550 $1,499.00 $899.00 T-1600 % 4,999.00 $3,025.00 
“FREE” Printer Cable T-3100 E $ 4,299.00 $2,599.00 
| - — | ( . | T-5100 $ 7,199.00 $4,295.00 
PANASONIC PRINTE FAX MACHINE T-5200 (40) $ 9499.00 $5,700.00 
SMIC TR ES «n be PRICE T-5200 (100) $10,999.00 $6,699.00 
KXP-1180 $ 299.95 $ 179.00 
KXP-1191 $399.95 Ы. shale tines 
KXP-1592 $ 649.95 $ 389.00 Mose CE VER Матан Жан bees AR 
КХР-1595 $ 729.95 $ 42900 COO. Canter Checks” —" zi = 
KXP-1124 $ 529.95 $ 315.00 „йды Suit ta Сана in МЫСЫ 
КХР-1524 $ 899.95 $ 539.00 " Ае * rh EU Cher ^ to ear : 
UF-150 FAX $1 ‚795.00 $ 955.00 * Call For Corporate Purchase Orders 
UF-260 FAX $2,795.00 $1,479.00 
“FREE” Printer Cable 
NEC LAPTOPS 
RETAIL ССІ PRICE 
PRO-SPEED 286-20 MB $5,099.00 $3,025.00 
PRO-SPEED 286-40 MB $5,599.00 $3,189.00 
PRO-SPEED 386-40 MB $7,699.00 $4,299.00 
PRO-SPEED 386-100 MB $8,999.00 $5,275.00 
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MICRO-CAP III. 


THIRD-GENERATION INTERACTIVE 


CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


MICRO-CAP Ш,“ the third generation 
of the top selling IBM* PC-based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera- 
tion and schematic editor make circuit 
creation а breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune vour circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 


Transient analysis 


Monte Carlo analysis 


Circle 267 on Reader Service Card 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules? CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
afree brochure and demo disk. 


1021 5 Wolfe Road, 

Sunnyvale, CA 94086 

(408) 738-4387 

MECKU-CAP 17 is a registered Іншістыті of Spectra softwere 


Hercules іх à registered trademark of Hercules Comparten Technik? 
IEH їз ш registeren Inademurk of international Business Machines, lnc 


Apricot’s VX FT Server 
is the first announced PC 
to use the new Intel 


80486 CPU 


hile IBM and Compaq have 
been loudly engaged in a 
one-upmanship battle over 
who leads the market, Brit- 
ain's є Apricot has quietly introduced the 
first PC based on Intel's 80486 CPU. 
Unlike IBM's recently announced 80486 
Power Platform upgrade for the PS/2 
Model 70, the Apricot VX FT Server, 
based on the Micro Channel architecture 
(MCA), is an entirely new system with an 
external RAM cache. This cache mem- 
ory provides a significant performance 
advantage over IBM's product. 

Apricot has built an impressive ma- 
chine. The prototype VX FT Server with 
a 25-MHz 80486 CPU is faster overall 
than any other 25-MHz PC and most 33- 
MHz PCs that BYTE has benchmarked. 
However, it is not cheap; prices range 
from $18,000 to $40,000. Designed as a 
high-performance file server, it could 
nonetheless prove economical for large 
network or multiuser installations. 

Apricot configures the VX FT Server 
in two versions: the Series 400 for net- 
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work duties, and the Series 800 for multi- 
user Unix systems. They differ in RAM 
allotment and intelligent I/O ports (see 
table 1). Both versions provide multiple 
layers of data security. In Europe, an 
80386 version is available in both series. 

The Series 400 will be shipped with 
MS-DOS 4.01, although you can get the 
more powerful OS/2 Extended Edition as 
an option. The VX FT Server supports 
Novell NetWare, 3--Ореп, Microsoft 
LAN Manager, Torus Tapestry, and 
Apricot's own VXNet. SCO Unix Sys- 
tem 3.2 is the chosen flavor for the Series 
800. The 80486 machines will be avail- 
able this month. 

The model we tested was a Series 
400/30 running MS-DOS 3.3. It had a 
347-megabyte Maxtor SCSI hard disk 
drive, a 1.44-megabyte 3'5-inch floppy 
disk drive, 12 megabytes of RAM, and, 
of course, an 80486 CPU. 


The Box 
Typical of Apricot PCs designed by Bob 
Cross, the VX FT Server 15 an unconven- 


tional yet attractive box. It's also big, 
measuring 2 feet tall by 2 feet deep by 16 
inches wide and weighing (in a typical 
configuration) 165 pounds. Two re- 
tractable handles ai the top of the unit 
provide purchase for four strong hands. 
The VX FT Server stands on skids. Apri- 
cot thought that using casters would 
increase the chance of damage, even 
though the system would be easier to 
move. Gigabyte file servers should be 
bolted to the floor; the skids were a 
compromise. 

А distinctive feature of the box's ex- 
ternal design is a backlit LCD panel 
(handy during a power failure) above a 
row of buttons. Under software control. 
the buttons provide access status infor- 
mation about the VX FT Server and con- 
trol the sliding door that conceals the 
drive bays below it. The monitor panel 
functions are under system security 
control. 

There are removable panels on either 
side of the box that provide access to the 

continued 
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inner workings of the VX FT Server. A 
physical case lock is backed up by an 
alarm that sounds if vou remove the side 
panels without first establishing your ac- 
cess privileges. 

The grill at the bottem of the system 
unit conceals an air filter and the fan for 
cooling the power module. Another fan 
in the rear panel takes heat from the 
motherboard and expansion bay. With all 
the naisily moving air, the VX FT Server 
is easier to live with in the corner of the 
room than under your desk. 


The Power of the 80486 

The VX FT Server's 6.7 CPU index 
bests IBM's 80486 Power Platform up- 
grade, which tested at 5.3, as well as all 
but two of the 33-MHz 80386 machines 
we've tested (for these results, see the 
upcoming Jaside the IBM PCs, Fall 
1989). Its 21.8 FPU index is unmatched; 
[IBM's Power Platform scored а 21.4. 
The Apricot’s disk index is a so-so 2.3, 
but its video index is a near-record 5.2 
(see table 2). 

But the rea! payoff is in the application 
area. Although we were unable to run all 
the BYTE application benchmarks, those 
we did run challenged or beat those of the 


Table 1: The VX FT Server model designations and respective base configurations. 


E ee 


fastest 80386-based PCs. The only ex- 
ception was the УХ FT Server's subpar 
database index of 2.6. The database tests 
are disk-intensive. Apricot uses a SCSI 
hard disk drive rather than a faster ESDI 
unit for two reasons: The SCSI drive pro- 
vides a greater throughput rate, and it lets 
you chain multiple drives off the same 
controller. If faster access times are 
needed, adding a hardware disk cache 
and a faster drive from а third party 
should be no problem. 

The VX FT Server could not run ali 
portions of the BYTE scientific/engin- 
eering tests, although the times for the 
tests it did complete suggest that it is sig- 
nificantly faster in this area than any 
other PC we've seen. Àn Apricot spokes- 
person said that some software would not 
run properly on the prototype 80486 
CPUs from Intel and suggested that this 
could have been the cause of our bench- 
mark problems. 


The Qi to the VX FT Server 

The VX FT Server is based on the MCA 
motherboard used in Apricot's Qi (pro- 
nounced “Кеу”) РС, The Qi has been 
sold primarily in Europe, although it and 
the VX FT Server are available in North 


America through Apricot's Canadian 
distributor. 

The company has integrated а number 
of I/O features on the Qi motherboard, 
including serial and parallel ports, a 
mouse port, Ethernet (both thick and 
thin wire), an analog УСА connector, 
and a bisynchronous communications 
port, which you can use as two additional 
serial ports (see photo 1). А second 
serial port is dedicated to the front LCD 
control panel. Additionally, Apricot has 
built security into the hardware by using 
a spare 8042 keyboard processor with its 
own CMOS R AM and real-time clock. 

Chips & Technologies provides the 
MCA chip set that was developed with 
Apricot input. The BIOS is by Phoenix 
Technologies. 

The motherboard, measuring 15 by 14 
inches, fits comfortably into the system 
unit (see photo 2). It is the same one used 
in the other 80386 Qi models, but with an 
80486 mounted on a daughtercard. (Un- 
like the IBM PS/2 designs, the 80386 
CPU in the Apricot sits on the mother- 
board, not on a daughtercard.) 

The daughtercard holds the 80486, the 
82385, static RAM (SRAM), and associ- 
ated programmable array logic (PAL) 


Model Cache Standard RAM Hard disk Serial Maximum 

memory (megabytes) drive size channels number 

(K bytes) (megabytes) of users | 
400/10 64 4 157 М/А М/А | 
400/30 128 4 347 М/А М/А | 

400/60 128 4 647 М/А N/A | 

400/90 128 4 1047 МА М/А, 
800/10 64 в 157 32 64 | 
800/30 126 8 347 32 96 
800/60 128 16 647 Ба 128 
B00/90 128 16 1047 64 128 


Note: N/A = Not available 


Table 2: indexes based on BYTE benchmark resuits. The VX FT Server is faster than the IBM Power Platform 486 and 
most of the 33-MHz 80386 PCs, (Indexes for the fastest 33-MHz PCs are noi shown; only preliminary tests were run.) Alf 


fests were run on beta or prototype machines; times for shipping units might vary. 


CPU ЕРИ Disk Video Word Spreadsheet Database Scientific/ Compilers 
О processing Engineering 
Apricot VX FT Server 67 218 аз 852 25 46 26 МА 50 
IBM Power Platform 486 53 214 18 43 М/А М/А М/А МғА М/А 
АГА 33/386 66 111 23 1% МА М/А М/А М/А М/А 
zenith 2-386/33 48 МА 31 30 Nia М/А М/А М/А МА 


Note: Indexes show relative performance. For all indexes, an B-MHz IBM PC АТ = 1 М/А» Not available 
For a full descnption of all the benchmarks, see "Introducing [he New BYTE Benchmarks,” June 1988 BYTE 
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Photo 1: The back of the VX FT Server 
sports numerous I/O ports and other 
outlets. The rugged handles on the top 
of the unit make carrying the system 
relatively easy for two or more people. 


chips. It plugs into both the 80386 and 
82385 sockets in the original Qi mother- 
card. Eventually, a revised 80486 
motherboard will replace the daughter- 
board arrangement, but probably not 
until a 33-MHz version of the 80486 be- 
comes available. 

A bank of single in-line memory mod- 
ules provides main system memory. The 
motherboard can accommodate up to 16 
megabytes of RAM using Apricot- 
sourced double-decker SIMMs. Using 
the more readily obtainable 80-nanosec- 
ond parts, the motherboard holds 8 
megabytes. 

While the 80386 benefits from the 
82385 cache controller and a 64K-byte 
bank of 35-ns SR AM, the 80486 itself 
has 8K bytes of four-way set-associative 
cache memory on-board. Apricot has 
added an external 128K-byte cache using 
25-ns SR AM orchestrated by a 25-MHz 
82385 and some custom PAL work. This 
arrangement has been christened Hyper- 
cache. The low-end versions of both 
series use a 64K-byte cache. 

According to Apricot, Intel expected 
PC manufacturers to use the 80486 with- 
out any external caching, at least until 
both an “82485” and а 33-MHz version 
of the 80486 were in production. Rather 
than suffer the inevitable wait states or 
use faster, less-economical system mem- 
ory, Apricot devised its own 82385 so- 
lution. 

Apricot claims a 95 percent to 96 per- 
cent hit rate with its two-way set-associa- 
tive cache system, depending on the code 
being run. The company thinks that the 

continued 


Photo 2: With only SCS/ and run- 
length-limited disk drive controllers in 
two of the eight MCA slots, the inside 
of the VX FT Server looks empty. Note 
the large daughtercard on which the 
80486 CPU sits. Apricot plans to 
integrate the CPU on the motherboard 
sometime in the future. 
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external cache is vital for multiuser per- 
formance; it unloads a good chunk of bus 
traffic and enables the 80486's burst 
mode. The BYTE benchmarks bear this 
out. IBM's 80486 Power Platform uses 
no externa! cache and suffers the conse- 
quences. For example, the VX FT 
Server was about 1.6 times faster than 
the IBM product on the string-move por- 
tion of the BYTE CPU tests. On the ma- 
trix, Sieve, and sort portions, there was 
virtually a tie. The string-move tests 
make extensive use of cache memory. 

The 80486 has full floating-point ca- 
pabilities built in. The 8048675 computa- 
tional abilities are alleged to exceed 
those of a Weitek 3167 math coprocessor 
while maintaining compatibility with 
80287/80387 code. Tbe BYTE FPU in- 
dex supports that performance claim. 

Courtesy of a plug-in bus extension, 
the VX FT Server has eight MCA expan- 
sion slots: four 32-bit and four 16-bit. 
The Chips & Technologies 452 VGA 
controller, a high-performance video ex- 
tension, is available on one of the 16-bit 
slots, although it was not installed іп our 
demonstration unit. In addition to the 
eight physical slots, two phantom slots let 
you configure the Ethernet and bisyn- 
chronous port options. 


Making Your Data Secure 
Given that the VX FT Server will hold a 
lot of valuable data, Apricot has gone to 
some length to provide more security 
than most PC-based file servers offer. 
Two built-in 12-amp/hour solid elec- 
trolyte lead-acid batteries provide back- 
up power. A lightly loaded VX FT 
Server could conceivably run for 1.5 to 2 
hours on the batteries, but a fully config- 
ured machine, including a monitor, 
would get about 15 minutes—plenty of 
time for an orderly software-controlled 
shutdown. A switch on the back of the 
unit lets you disconnect the battery. 
Temperature monitors are linked with 
sensors that detect electrical failure in 
the cooling fan. An alarm sounds if the 
machine runs too hot, and an automatic 
software-controlled shutdown occurs. 
The keyed lock at the back of the 
system unit is only the first portion of the 
VX FT Server's access control. The 
company offers a $450 security package 
called the Qi Environment. It includes а 
microprocessor-controlled infrared re- 
mote device and a master reference disk 
that guards access to all or part of the VX 
FT Server's services. You point the in- 
frared card at the sensor on top of the 
unit, click, and then enter a code for 
access. Unauthorized attempts to access 
components or data sound an alarm that 
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COMPANY INFORMATION 


Apricot Computers pic 
Apricot House 

111 Hagley Rd. 
Edgbaston, Birmingham 
B16 SLB, U.K. 
(021-456-1234 

Inquiry 89), 


Apricot 

111 Granton Dr., Suite 401 
Richmond Hill, Ontario LAB 1L3, 
Canada 

(416) 492-2777 

Inquiry 891. 


is specific to the offense. 

The computer's security scheme is 
flexible enough for you to shut off the 
Ethernet link in the evening or on week- 
ends but still allow system access for 
backup at preselected times. You can 
also enable or disable disk drives or any 
of the eight expansion slots. The security 
is menu-driven, and its configuration 15 
stored on the master reference disk. If 
you lose or damage this master disk with- 
out having made a backup, you have to 
contact Apricot for a replacement. You 
can leave the security systern inactive. 


Mass Storage 

As befits a well-designed file server, the 
VX FT Server has mass storage capacity 
to spare. The system box has space for 
six full-height devices, one of which 
must be fitted to provide mounting for 
two half-height drives. Three drives are 
inserted from the front, and three from 
the rear. Between the two stacks of 
drives 1s a plug-in partition holding two 
4-inch-diameter cooling fans. 

The standard VX FT Server has one 
1.44-megabyte 34-inch floppy disk 
drive and one of four hard disk drive op- 
tions. The Series 400/10 and Series 
800/10 have a 157-megabyte SCSI Max- 
tor drive. The other 80486-based 
models, the 30, 60, and 90 in each series, 
also use SCSI Maxtor drives run off an 
AHA 1640 Adaptec controller fitted into 
the MCA backplane. The drive capaci- 
ties are 347, 647, and 1047 megabytes, 
respectively. Average access times are in 
tbe sub-16-millisecond range. 

Apricot lacks a slick hardware-based 
mirroring system like that found in the 
DPT SmartCache controller, but the 
company has implemented one in soft- 
ware. This poor man's version of disk 
mirrorinp may be marginally slower in 
writes to disk, but it doesn't require the 
development of a special, low-volume 


controller card. Although the SCSI con- 
troller can nominally have up to seven 
devices daisy-chained to it, Apricot sug- 
gests fitting a controller for each drive to 
get maximum performance. 

With the potential for up to 5 giga- 
bytes' worth of hard disk drives hum- 
ming away inside the box, Apricot has 
not skimped on the power supply. [t's а 
465-watt monster with built-in surge 
protection. 

The three tape backup options range 
from the ridiculous (1n the server con- 
text) to the sublime. Ап 80-megabyte 
DC2000 tape streamer that runs off the 
floppy disk drive controller is at the lean- 
est end of tbe tape options. А somewhat 
more useful 150-megabyte SCSI tape 
drive from Irwin Magnetics sits in the 
middle of the range. For the VX FT 
Server user with 1 or 2 gigabytes in the 
box, Apricot supplies a 1.2-gigabyte 
DAT/DDS (full-height) digital audio 
tape drive from Hewlett-Packard. No 
price has been set as of this writing for 
the DAT/DDS drive. 


Microcomputer or Minicomputer? 
With the 80486 VX FT Server prices 
starting at $18,000, Apricot is compet- 
ing with both PC-based workstations and 
low-end minicomputers. Considering its 
performance, its security features, and 
the number of users it can serve, the VX 
FT Server should be a cost-efficient al- 
ternative to those systems. 

It's not perfect. The prototype unit we 
tested overheated easily and would not 
run some of our benchmark software. 
We expect that these problems will dis- 
appear in units with production CPUs, 
however. 

Although the SCSI drives provide easy 
mass storage expandability—an impor- 
tant feature to consider for a growing net- 
work—some users will want hard disk 
drives with faster access times. Apricot 
should think about offering a hardware 
cache controller and faster ESDI drives 
as options. 

The 80486 has popped up sooner than 
expected, and with it a new standard in 
the price/performance ratio. It is too 
soon to announce the death of the mini- 
computer again, but the power that the 
80486 provides, as Apricot has demon- 
strated, will be giving many midsize- 
computer makers nightmares. The good 
news is all for the users. & 


Paul Lavin is a writer and consultant 
living in the U. K. Michael E. Nadeau isa 
BYTE assectate managing editor. You 
can reach them on BEX as “plavin " and 
“miken, " respectively. 
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MotherCard 5.0 
РФ. Nominated Technical 
B Excellence 
PC Magazine, 1987 
"Gard Excel in Speedup, 
Software and Hardware 
Compatibility” 
InfoWorld, Oct. 26, 1987 
“The SOTA MotberCard 5.0 is 
a well-engineered and 
` elegant solution for running 
05/2 on a PC." 


BYTE, September 1988 
1988 
SOTA 286i 


“SOTA 286i turns Dinosaur inio 
Ripsnorting Demon " 


"This fine performer upgrades a PC or 
XTstyle computer to 50 percent faster 
than an IBM AT" 

InfoWorld, December 5, 1988 


^... be most flexible turbo board on tbe 
market is ibe SOTA 2864” 
PC Magazine PC Advisor, May 16, 1989 


SOTA tua is лігкістікі of SOTA Technokgr 


All сары reductis mentioned are trademarks of thar respecuve manulsaums 
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SOTA 38651 

SOTAs 386si transforms your aging PC into 
a performance machine ready to meet the 
challenges of computing today and 


tomorrow. Using an 80386SX CPU at 16 MHz, 


the SOTA 386si benchmarks 19 times faster 
than an ЇВМ PC. Install the optional 
805875Х and get 5 times the numeric 
processing power of an AT with an 80287. 
In fact, speed is just the beginning. The 
SOTA 386si offers compatibility with both 
the wide range of 8088/8086 machines 
and the large variety of add-on boards 
manufactured. Networks, video boards, 
tape systems, to name a few, all function 
flawlessly; whether installed in an IBM XT 
or an AT&T PC6300. This makes the 386si 
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STATE. OF THE ART ТЕСНМОМАН,ҮТы 


559 Weddell Drive 
Sunnyvale, CA 94089 
408-745-1111 


Circle 266 оп Reader Service Card 


Т FASTER 


5 6si 
18056 PC's 


the perfect solution for the corporate 
market where an extensive mixture of 
machines and add-on cards typically 
coexist. 


More than just speed and compatibility, 
$ОТА$ 386si provides the flexibility to run 
today’s powerful software. Add the 
Memory / 16i option, and you can even use 
protected mode programs such as IBM 05/2 
and Windows /386. No other manufacturer 
offers these features. So why buy half a 
solution when you can buy the fastest, 
most compatible, most expandable 
accelerator available. The complete 
solution — the SOTA 386si. 


Options for SOTA 286i / 386si: 


Memory /161 
Up to 8MB of EMS 4.0 or extended 
memory 


Floppy 1/0 Pius 
Supports both 4'4” and 54 * double and 
high density floppy drives 


Math Coprocessor 


For more information on SOTAs 286i and 
386si call...800-237 -1713. 


| In CA 408-745-1111. 
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Keyboard w/ Macros 
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Kronos 2000 
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Digital Creations 
Supergen 

Great Valley Products 
A2000 . 2/2 

A2000 HC/ 40M 
A2000 HC/ 400 

А500 HD, 30 
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Frame Grabber 
Spirit Tech 

i SMB Bd. w/OK (A1000) 
1 5MB Bd. w/OK (A500) 
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99 | ыр-% Mac L50cps 249 
239 Qume 
229 | <спрТеп Laser 3395 
309 | Crysul Print Publisher 3099 
ы Seikosha 
709 | SP-L000AP Мас 29 
Dolphin 
749 | Integra 30 External 559 
719 Integra 40 External 689 
829 | Everex 
799 | EMAC 20 Deluxe 20MB 579 
899 | EMAC 60T 60MB Backup 799 
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149 | SinglePage Display SE 759 
119 DualPage Display SE 1259 
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TOPS 
Tops for Mac 2.1 $149 
Tops FlashCard [69 
Tops NetPrint 125 
Tops FlashBox 129 
Practical Peripherals 


Mac 2400 Stand Alone 


- MONITORS 


Amdek 
Video 210+ 12° Amber 
Video 432 VGA Monochrome 1 49 


99 


Color 732 VGA Color 399 
Cornerstone 

SinglePage Display 699 
Magnavox 

7BM623 127 TTL Amber 89 
СМ8762 14" Comp/RGB 235 
9СМ053 14° HiRes EGA 339 
9СМ062 14° VGA Display 349 
9СМ082 14° VGA Display 399 
Mitsubishi 

DiamondScan 13° Display 499 
NEC 

ІС-1403 Multisync ПА 489 
Packard Bell 

PB-1272 12° TTL Mono BO 
РВ-1472 14" TTL 132 Со 109 
PB-1422EG 14" HiRes EGA 359 


Polaroid 

Palette EGA Plus 

Seiko Instruments 

CM-1430 14° УСА 

Тахап 

119 12" Composite Amber 

Wyse Terminals 

WY-30, 50, 60 

Zenith 

ZFM-1490 14° VGA Analog 619 
MULTIFUNCTION 
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ATD-ZuckerBoard 
Color Half Card 69 
Monochrome Graphics Адар. 79 
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Six Pak Plus Board $125 
VGA Plus Adapter 389 
Boca Research 
TopHat 128K Expansion 119 
BocaRam/AT 0-4ЯМВ Board 149 
Boca Dual Graphics Adapter 09 
Boca MultiEGA 189 
DCA 
Irma 3 Convertible 459 

5TH GENERATION 
Logical Connection 
256K 7419 

Emerald 
IXTwin 5251 Local Emulate 549 
Everex 
Magic 1/0 АТ Par/Ser 59 
Ram 3000 Deluxe 0-3MB Bd 89 
Micro Enhancer EGA Lou 
5th Generation 
Logical Connection 256% +29 
Hercules 
Graphics Card Plus 179 
Intel 
AboveBoard 2 Plus w/OK 3119 
AboveBoard PS/286 w/512kK 419 
AboveBoard Plus w/512K 429 
AboveBoard Plus 1/0 512K 579 
Inboard 3&6/PC 80386 CPU 589 
ROB? IBM РС/ХТ CoProc BY 
50297-8 ІВМ XT 8MHz CoP 204 
80387-16 L6MHz 80386 389 
Orchid Technology 
ProDesigner VGA 31» 
TinyTurbo 286 229 
Renaissance 
RVGAJ BOOx600 25GK-PAL 254 
Headland Technology 
FastWnte Video Adapter 319 
V-RAM VGA Adapter 469 
American Power 
450AT + UPS Backup 419 
Everex 
геру Stream #0 40MB Int 359 
Excel Stream 40T 40MB Int 929 
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Miniscribe 

8425 JOMB 34" 
3650 40MB 5%" 
3053 44MB 5%” 
3085 TOME 5" 


40Msec 
él Msec 
25Msec 
I BMsec 


Mountain Computer 
TD-4340 40MB Int. Tape 
TD-8000 BOMB Ext. Tape 
Plus Development 

20MB Hardcard 


SEAGATE 
SI-225 20MB w/Coni 
239 


Seagate 

ST-238 ЗОМВ w/cont 
87251 40MB M Height 
5ysgen 

Bndge-File 542" External 
Bridge-Tape 40MB External 
Smartimage 60MB Internal 
QIC-File 60MB External 
Omni Board Controller 


COMPUTERS 


AST 
Bravo 80286 Model 5 
Premium 286 Model 70 


Compag 

Deskpro & Portable 286/386 Call 
IBM 

PS/2 Model 30 w/20MB 
NEC 

Multimate Laptops 
Panasonic 

Business Partner FX-1650 
Sysgen 

Pro5vstem 12MHz w/40MB 
Toshiba 
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$259 XMM301 XL/XE XX) Baud $ 45 
319 5Х-212 ST Modem gü 
469 Avatex 
599 1200 HC External ж 
2400 Baud 1пгёгпа! 129 

319 Everex 

445 Evercom 12 1200 Baud Int. 80 
Evercm 24 2400 Internal | 49 

529 Hayes 

| Personal Modem 1200 Ent. 129 

SmartModem 1200 Baud 289 
SmarModem 2400 Baud 429 
Intel 
2400EX External 299 
Murata 
M1200 Facsimile 639 
Panasonic 
UF-140 Panafax Facisimile 799 
ЕХ-89 Fax Board 599 
FX-505 Hi-Res Scanner 1049 
Practical Peripherals 
1200 Baud Internal 69 
1200 Baud Stand Alone 85 
2400 Baud Stand Alone 139 


2400 Baud Internal 


849 
1299 


FO-220 Facsimile Machine 099 


1599 
Supra 

Call | 2400AT 2400 Baud Aun 169 
The Complete PC 

699 | Complete FaxBoard 4800 269 
Complete Answ. Machine 239 

1999 149 


Complete HandScanner 


EPSON 
LX-810 200срѕ. 
80 Column 7179 


ML-320 3O0cps, 80 Col & 150 
| ML-390 270cps, 24-Wire 409 

Panasonic 

КХ-РІ 180 192cps, 80 Col 185 

КХ-РІ191 280cps. BO Col 249 

КХ-РІ124 192срѕ, 24-Wire 339 

KX-P1524 24-Wire, 132 Cal 359 

Seikosha 

SPI600A1 160срѕ, 9-pin 179 

SK 3000AI XXX ps, Color 444) 

Star Micronics 

NX-1000 I44cps, 80 Col 169 


NX-1000 RainBow Color 229 
NX-2400 24-Wire, 80 Col 


Calcomp 


2312 12x12 Digatizer 419 
Houston Instruments 
9012 HIPAD+ 12°х12° ТЫ 399 
PC695A 4-Pen AGB Plotter 599 
Seiko 
DT-3503 11x11" Diguizer 379 
5ummagraphics 

199 
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$289 
Bloc PopDrop 32 
Bloc Form Tools 35 


Borland Paradox R-Darabase +39 


Borland Quattro 149 
Central Point PC Tools 50 
DAC EASY Accounting 60 
Delrina Per FORM | 59 


5th Generation FastBack Plus 99 
Fox Base Development I 


IMSI OpuMous w/Dr Halo ill 79 
IMSI Turbo CAD 59 
теі Quicken 33 
Logitech Р5 2 2-button 59 
Lotus Lotus 1-2-5 Ұ7-0 299 
МЕСА Managing Your $ 119 
Meridian CarbonCopy + 119 
MicroPro Wordsiar Pro 5 0 199 
Microsoft Mouse TU 
MSC OmniMause 15 
Nolo Press WillMaker 35 
Peter Norton Adv Utilities A0 
Peachtree Accounting 169 
Quarterdeck DESQView 80 
Server Technology Easylan 179 
SPC 15: Choice 30 әй 
SPC 1st Publisher 20 Rü 
SPC Professional Wnte 20 179 
TORS for DOS 125 
Traveling Lap-Link + 85 
WordPefect 50 214 


Xerox Ventura Publishing 20479 


CHINON 
D*- 1000 Flatbed 
Scanner 2519 


T1000 Floppy Laptop 639 MÀ — 
11200 Floppy/HrdD цир Cali ل‎ 
T1600 BOc286 12MHz Lptp. Call | Alps —— —— ———— - 
Zenith ASP-1000 9-Pin Flatbed 159 Your Source for Hardware, Software & Penpherals 
80286/ 386 Desktops Call | Allegro 24- Wire 129 
SuperSport & Superspt 286 Call | Brother Іп USA. 
j f M-1709 240cps. 132 Col. 3o9 | 
MI724L 24-Wire, 132 Col, 569 қ 
HR-20 20cps Daisywheel 329 zu = p 
ode Viper Сауе. 28: In Canada call: 800-233-8949 | 
FX-850 264cps, BO Col Call АП Other Areas call: 717-327-9575 Fax call: 117-327-121 ] 
ЕХ-1050 264cps. 132 Col. Сай Educational, Governmental and Corporate Organizations 
10-510 180cps, 24-Wire 339 Call toll-free: 1-800-221-4283 
LQ-850 330cps, 24-Wire C all CMO, 101 Reighard Ave., Dept. Al, Williamsport, РА 17701 
LQ-950 264сре, 24-Wire Call Over 400.000 SATISFIED CUSTOMERS + MAJOR CREDIT CARDS ACCEPTED 
LQ-1050 330cps, 132 Col. Call | 
LQ-2550 500срѕ 132 Col Call | POLICY: Add 3% (minimum $7 00) shipping and handl- 
Hewlett-Packard ing. Larger shipments may require additional charges. Per- ы 
2225 Thinkiet 329 ды. ge company wm nuire iir Er s peg ae 
; 1 Ser delivery, USE УСЫГ (TEUN CaO OF se к А" ы айынын „ны 
| Pacific Data 25-in-1 Font 279 екіні nil order Стейи cards. are riot charged unti we akip, Pennsylvania 
| NEC ! and Maryland residents add appropnate sales tax All pnces are USA prices and 
Z-183 80СВ8 w/10MB P2200 Pin writer 24-Wiire 359 | are subject to change All items are subject to salles Delecuve software will 
99 P5200 Pinwriter 265cps 549 | be replaced with the same item only Hardware will be replaced or repaired at our 
Okidata discretion within the terms and limits of the manulacturers warranty We cannot 
| | ML-172 180cps, BO Col 199 guarantee comparibiliry All sales are final and returned shipments arc subject ro 
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2400 Buad External 
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The Only Character 
Recognition System 


Nature's character recognition system can be 
trained to read any language. Flagstaff Engineer- 
ing's SPOT OCR Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 


The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file—except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files. SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that’s 780 words per minute). SPOT 
supports most major makes of scanners. 


Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature’s original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 
few lines of text. SPOT can read newspapers, 
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ПО for 9 Track Tape 
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TICAL TRANSLATOR | Ш for Disk Conversion Systems Up-Da 
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That Outperforms Ours 


magazines, books, manuals, invoices, contracts, 
government documents, columns, tables . . . just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 


Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou- 
sands of companies worldwide. SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 


Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the OCR text-entry solution. 


ENGINEERING 


Helping People Read a World of Information 


te 1120 Kaibab Lane ” Flagstaff, AZ 86001 
602-779-3341 © FAX 602-779-5998 
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Jerry looks at current 
CD-ROMs, WORM 
drives, and UPSes 


am supposed to be hard at work on 

Wrath of God, a sort of sequel to 

Lucifer’s Hammer, but it’s hard to 

concentrate while they’re shooting 
students on the Avenue of Eternal Peace 
in Beijing. A civilized army will fight 
and die to prevent the massacre of its na- 
tion’s citizens. I keep hoping the Chinese 
People’s Liberation Army will remem- 
ber that. I also keep hearing a line from 
Robinson Jeffers, "Long live freedom, 
and damn the ideologies.” 


ERRMON 
You may recall that a few months ago I 
had, or thought I had, hard disk drive 
problems, particularly on the Zenith Z- 
386; but after exhaustive disk media 
analysis, I wasn’t able to find anything 
wrong. After I wrote that column, 
BYTE's editor in chief Fred Langa sent 
me a small program that actually solved 
the problem. (He sent it over BIX; the 
"attach" command іп BIXmail is a very 
convenient way to send any kind of file, 
including binary files in ARC format.) 
It’s a freeware program written by 
Robert J. Newton, called ERRMON. 
This is a small TSR program that sits 
there waiting for DOS to detect a drive 
error; when an error is detected, ERR- 
MON tries to figure out what it was and 
then posts a message on the screen. This 
message is generally considerably more 
helpful than the ones DOS puts up. Be- 
sides, it works inside other programs. In 
particular, it works inside Coretest; and 
Coretest was the only program that 
thought I had a problem with the Z-386 
hard disk drive. Coretest, you may re- 
call, kept reporting a READ ERROR on 
„that disk, although no other program 
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could find a thing. 

ERRMON saw what the trouble was 
immediately. While Coretest was report- 
ing a READ ERROR, ERRMON printed 
out its strange error message number, 
which, being interpreted by referring to 
the table in the ERRMON.DOC file, 
translates to: “Direct-memory-access 
boundary crossed. This indicates a soft- 
ware problem. DMA cannot operate 
across 64K-byte segment boundaries.” 

Presumably, there is some odd inter- 
action between Coretest, DOS, and the 
Z-386 BIOS, which is why this happens 
only when you run Coretest on that par- 
ticular machine. I expect I could find out 
more if I took the trouble, but the fact is 
I’m just relieved to know there’s no real 
difficulty with the Zenith hard disk 
drive—and there never had been. My 
files are safe. 

ERRMON is available on BIX and 
other BBSes, and it’s copyrighted free- 
ware, meaning you can use it and give it 
away, but you can’t sell it. 

Just after I wrote that, I got a note from 
Doug McFadyen ('dougm" on BIX), 
who reports that if you upgrade to the 
2.5A version of the Z-386 ROMs, Core- 
test no longer reports a problem. I'll try 
that and let you know. 


Golden Bow Strikes Again 

John Carr has been using the AT&T PC 
6300 Plus, an older IBM PC AT compat- 
ible, to enter the introductory essays for 
the next volume of my anthology series 
on the future of conflict (There Will Be 
War, Tor Books). We've had that ma- 
chine quite a while. First it was my main 
text system; then Mrs. Pournelle inherit- 
ed it and named it Attila the Honey. She 
kept it until we got her an 80386. Now 
John uses it for general office work. 

А couple of days ago he had a problem: 
the AT&T PC 6300 Plus was taking sev- 
eral retries to save files. John is a science 
fiction editor; he knows nothing about 
computers, and problems are definitely 
not his department. 


It took me about 2 minutes to discover 
there was a flaky sector somewhere on 
Attila's hard disk. We did a quick backup 
of John's work onto a floppy disk and in- 
voked Golden Bow's Vmarkbad, a pro- 
gram that comes with their Vopt disk op- 
timizer program. As the name implies, 
Vmarkbad finds and marks bad sectors 
on a hard disk, examining the disk at 
about 2 megabytes a minute. It found 
eight or nine bad sectors, making me 
wonder if Attila hasn't suffered some un- 
reported traumatic injury. 

Unlike SpinRite and some other “disk 
repair" programs, when Vmarkbad 
finds a bad sector in a currently active 
file, it reports the filename. In our case, 
there were bad sectors in seven files. 
Three of those were .BAK files, and one 
more was in a file we'd just copied onto a 
floppy disk. The other three were Q&A 
auxiliary files, including the one that 
handles text saves. It was no trick to get 
the original Q&A disks and recopy those 
files. 

Then we used Norton Commander to 
go through all the directories and elimi- 
nate needless files, something John just 
won't do. There were a bunch of tutorial 
files, .BAK files by the score, and just a 
lot of general garbage. After that clean- 
up, I used Vopt to compact the disk, ran 
Vmarkbad again, and just for luck ran 
Norton Disk Doctor. No new bad sectors 
found, and Attila hums along as if noth- 
ing had ever happened. There's a dance 
or two in that old boy yet. 

I received my version of Vopt and 
Vmarkbad in January 1988. There may 
or may not be updates. I have a number of 
programs that are supposed to do the 
same job as the Golden Bow tools, but 
I've never seen any good reason to 
change; Vopt and its auxiliary programs 
are a lot more than good enough. 


À Study in CD-ROM 

At the West Coast Computer Faire, I was 

given two copies of the entire Sherlock 
continued 
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Holmes canon, one on floppy disks, the 
other on a CD-ROM. The CD-ROM ver- 
sion is called Sherlock Holmes on Disk! 
and also has The Medical Casebook of 
Dr. Arthur Conan Doyle by Alvin E. Ro- 
din and Jack D. Key; linoleum block 
prints by Dr. George Wells; medical po- 
etry by Dr. George Bascom; and all 
kinds of indexing and retrieval software. 
The publisher is СМС ReSearch. 

There are no documents, but none are 
needed. Simply log onto the CD-ROM 
and type DP; the rest is pretty automatic. 
After a few questions about your system 
configuration, you're at the main com- 
mand screen. This has pull-down menus 
that work about as yoo'd expect them to, 
including menu items for text searches. 
Once I was clear on how that worked, the 
first thing I did was use word search to 
look for any story with the words: dog 
AND. curious . AND. nighttime. (The 
program uses . AND., .OR., .NOT., апа 
so forth as commands for Boolean 
searches.) It took about 10 seconds for it 
to tell me there was only one match, “Sil- 
ver Blaze," which is the story involving 
the curious incident of the dog in the 
nighttime: " "The dog did nothing in the 
nighttime.’ “That was the curious inci- 
dent,” remarked Sherlock Holmes." 

Pressing Return put that story on the 
screen. It puts the text in black letters on 
a soft white background, quite easy to 
read, and next thing Î knew Га read it al] 
instead of working on the column. Then Î 
looked up Persian .AND. slipper, ex- 
pecting that there would be а dozen 
matches, but in fact there were only 
three: "The Adventure of the Empty 
House," "The Musgrave Ritual," and 
"The Naval Treaty." That slipper is so 
famous I was sure there was some mis- 
take and tried again, this time using 
“persian,” but I got the same result; the 
search isn't case-sensitive. 

There are nine matches on Moriarty 
but only seven on Moriarty . AND, Pro- 
fessor. | haven't had a chance to look at 
the differences. 

I'm sad to say I have not seen the lino- 
leum block illustrations that are sup- 
posed to be on the disk. When I try to ac- 
cess any of the graphics (including the 
chart in "The Naval Treaty”), the CD- 
ROM drive light blinks, and something 
obviously is read from it, hut then the 
screen goes blank; all I can do from there 
is escape back to the story. The program 
documents say you must have a 640- by 
480-pixel VGA board and monitor capa- 
ble of 256 colors, but that's a generic de- 
scription of МСА. The program itself of- 
fers you a menu of two VGA boards, the 
Orchid Designer VGA and the STB УСА 
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Extra/EM. Гуе tried invoking the pro- 
gram under each option, but neither lets 
my Video Seven V-RAM VGA show the 
pictures. 

Гуе often thought CD-ROM was an 
ideal medium for presenting not only the 
Sherlock Homes canon, but just about 
every word written about England's 
greatest detective, including all the 
issues of The Journal of the Baker Street 
Irregulars. It could also have maps of 
London in Victorian times, illustrations 
from contemporary newspapers, and all 
that sort of thing, possibly linked by 
hypertext. 


ost of the 
CD-ROMs I have are 
disappointing given the 
potential of the medium. 
p 


Sherlock Holmes on Disk! doesn't 
have all that, but it is fun; its another of 
those programs that you probably 
wouldn't buy a CD-ROM drive for, but if 
you already have the drive, it's a neat 
thing to have around. It's amazing what 
you can find out about the Holmes stories 
with the proper Boolean searches. 


Geography Lesson 

i have a whole bunch of CD-ROMs I col- 
lected at the Microsoft CD-ROM confer- 
ence last spring. Most are a bit like Sher- 
lock Holmes on Disk!: not bad, but 
disappointing given the potential of the 
medium. An example 15 the World Atlas 
by Electromap. This gives a pretty good 
high school-level atlas, which starts with 
two views of the world, physical and po- 
litical; if you use a mouse or arrow keys 
10 go to a region of interest and press Re- 
turn, up comes a more detailed map of 
that area. You can then go down one fur- 
ther level to maps of individual coun- 
tries. 

Alas, that's as far down as it goes, and 
at the country level there isn't a lot of de- 
tail. For example, the U.S. map has per- 
haps 40 cities and half a dozen rivers. 
The USSR map has even less informa- 
tion. 

The geograpbical maps aren't the real 
point, though. There are numerous sta- 
tistical maps, each accompanied by pull- 
down menus of information on econom- 


Ics, population, languages, population 
density and growth rate, infant mortal- 
ity, life expectancy, and a whole bunch 
of other stuff from the World Almanac. 
ail given for each country and listed both 
alphabetically and by parameter order. 

If you're interested in inflation rates, 
you bring up that map and then po to the 
menus. If you want to find the country 
with the smallest inflation rate (Equato- 
rial Guinea with a rate of —18 percent) 
or the largest (Nicaragua, 1800 percent; 
next is Vietnam with 704) percent), it's 
easy, and if you want to look up à spe- 
cific country (say, Liberia, 3.6 percent), 
it's simple enough. Ditto for population 
growth (Hungary, —0.2 percent, Brunei 
+ 8.6 percent annual) and a raft of other 
stuff. You can spend a couple of hours 
playing about with this with no trouble at 
all. 

Aecess is reasonably fast, but it seems 
slow compared to a hard disk drive. Of 
course, I have a very fast hard disk drive. 
іп any event, it's quicker to find specific 
information on this CD-ROM than it 
would be to go look it up in your atlas or 
almanac. 

Once again, you wouldn't buy a CD- 
ROM drive for this, but if you've got stu- 
dents in the house, it would be worth let- 
ting them browse through this. 

I do wish there were more detail. Elec- 
[romap says they're doing a U.S. atlas 
that will have both political and topo- 
graphic maps of each state, plus a great 
many more statistical maps. 

А second atlas-type CD-ROM comes 
from the CIA. The World Factbook is 
available from Quanta Press. This has a 
directory of maps, one outline for each 
country or territory, at 300-dot-per-inch 
resolution in TIFF format suitable for 
desktop publishing. The World Factbook 
consists of 248 data cards much like the 
5- by 8-inch paper index cards you used 
to make up in the library (although 
there's a bit more information on many 
countries than you could conveniently 
put or even two or three cards). There's 
form of government, religion, popula- 
tion, currency, literacy rate, economic 
trends, recent history, diplomatic prob- 
lems, and a whole raft of other stuff— 
more details than you got on the World 
Atlas disk, but not as well organized. 

The cards are indexed on 22,957 
keywords, and you can do Boolean 
searches with or without wild cards. 
Searching on the word atheist gives you 
four countries, Albania, Hungary, 
USSR, and China. You can then examine 
cards for each or all of those. Searching 
on OPEC yields 16 cards, one of them 
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NEW: TOPSPEED 


“Everything about this product 
exudes qualimy...it is ane of the 
most complete and powerful devel- 
opment systems available today. '' 
Scott Roben Ladd 
Computer Language 


"TopSpeed is surely one of the 
finest new products introduced to 
date in the PC arena...DDJ doesn't 
give unqualified raves very often, 
but there's no question about it in 
this case; JPUs TopSpeed Modula-2 
is first-rate." 


Kent Porter 
Dr. Dobbs Journal 


CIPI Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead- 
ing C compilers and the program- 
ming environment is a genuine 
pleasure Io use! 


Dick Pountain 
BYTE Magazine 


In England and Europe contact: 

Jensen & Partners UK Lid., 63 Clerkenwell 
Road, Londen ЕСІМ SNP. Phone (010125324333. 
PAX (01251-0141. Each Toolkit £49.95? 

DOS Compiler £59.95, TechKat £4.95? 

VID ҒА 95, DOS 3-Pack £11995? 

08/2 Compiler £124.95? ( "Prices сПесітус 
through Cer. 1. 1989) 


Handling charges: In UK please phone for 
ы АТК P&P. In E urope, add to for each coim 
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TOOLKIT 


TopSpeed' Modula-2 is a high-speed optimizing compiler 
(3,000-5,000 lines/min. опа PC AT SMHz). integrated 
menu-driven environment with multi-window/multi-file edi- 
tor, automatic make, fast smart linker. All Modula-2 sources 
to libraries included. Available for DOS or OS/2. 


Communications Toolkit is designed to help you write applications that use 
IBM РС serial port hardware. Features include an interrupt driven low-level 
driver; VTIOU and ANSI terminal emulation; XModem, Y Modem, and 
Kermit support; compiled script language; and full source for all modules. 
The same version supports both DOS and 05/2, 


B-tree Toolkit provides you with the tools you need to write powerful database 


applications. Store multiple tables and indexes in one or more physical files 
(no record count limit; each physical file up to 4 gigabytes}. Automatic net- 
work support allows opening of sharable or private physical files and full 
control of file locking. Indexes can be linked to tables so that index updates 
are automatic. The same version supports both DOS and 05/2. 


VID (Visual Interactive Debugger): А source-level, multi-window symbolic 
debugger. (DOS only) 


TechKit": Includes assembler, assembler source for start-up code, TSR 
module, error handlers, communications driver, dynamic overlays, and 
PROM locator. (DOS only) 


Spstem Requirements: ІВМ PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 


гате integrated 


lopSpeed's 


environment, 


VID "i sua TET jie De Бий 
power witheur complexity. 


Sieve benchmark measured by the 
Bririslht Standards InsrririontB51)— 
25 iterations on ап SAIH: AT. 


Each Toolkit $79.95* 
DOS Compiler $99.95 
TechKit $59.95* 

VID $59.95 


DOS 3-Pack $199,95* 


(Compiler, TechKit & VID) 


05/2 Compiler $195.00* 


*Prces effective through 10/1 /89 


То Огаег: 

In the US, call: 
1-800-543-5202 

In Canada, call: 
1-800-543-8457 

Or mail us your order with 
acheck, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 

Shipping & handling charges: 


[п Morth America: add 55^ for each product 
ordered. CA residents please add applicable 
sales tax. Overseas: Add 520 for EACH com- 
piler and 58 for cach other product. 3-раск 
Тапал 


Jensen & 
Partners 
International 


1101 San Antonio Ка. 
Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


TopSpecd and TechKat аге traderiarks of Jensen 
& Purtners Intemational Other brand and 
prexduci names ane trademarks or registered 
ade maris of their respex rye һа Шет». 
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Austria, which isn't an OPEC member 
(OPEC is mentioned in another context). 
This 15 another of those disks well worth 
having if you have a CD-ROM drive. 


Programmer’s Library 

If you're a professional programmer, the 
Microsoft Programmer's Library is 
valuable enough to make it worth buying 
a CD-ROM drive just to have it. The disk 
contains the reference manuals to Quick- 
BASIC 4.0, C, FORTRAN, Assembler, 


Pascal, Windows 2.0, and OS/2 Pro- 
grammer and User Reference. АП these 
can be popped up inside the compiler en- 
vironment or in an external editor like 
BRIEF. The newest versions have the 
reference manuals to Windows/386 and 
QuickPascal. 

I'm not spending a lot of time on this 
because there's no need to: if you do 
much programming and your time is 
worth anything at all, get a CD-ROM 
drive and Microsoft Programmer's Li- 
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brary. You won't regret it. 
Highly recommended. 


The Coming Scene 

Microsoft has done an admirable job of 
pushing CD-ROM, so much so that the 
number of installed CD-ROM drives out 
there has gone from zip to perhaps 
100,000 in the last three years; and a 
good half of those, perhaps more, are 


due to Microsoft products. 
continued 
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And think about OST, the European leader in the field of private X.25 networks! 

Ош PC XNET card, an option/adapter card for personal computers, provides two 

channels, each supporting 128 virtual circuits and speeds to 64 kbps. The PC XNET card 
provides u level of performance never before reached in a personal computer. 


Easy acces via MS DOS, XENIX and NETBIOS makes the PC XNET card the perfect tool for 

emulating terminals and file servers or providing a gateway to Local Area Networks. Fully 
compatible with many protocols such as X.25, X32 and X21, the PC XNET card enables 
computers to be connected to any type of network. 
Furthermore, applications programs you develop on the PC XNET card сап be transferred to the PC SNET 
curd, OST's ISDN interface card. 
So, if you are thinking of X.25 capability for your computer think about OST. 


OST, SA IR 


Rue du Ва маре. Z4. Sud Est 
35515 Cesson igne Cedex 


Tel. : (33) 99.32.50.50 
3532 99417175. Telex : 730839 


Fax 


OST, Inc 

14225 - F 5ullsfietd Circle 
Chantilly, VA 22021 

Tel : CT) 705 817 (Hiki 
Fax : CI) 703 KIT 0402 


Networking Intelligence 
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Circle 217 on Reader Service Card 


Our MAJOR ADVANTAGE-Supplying you with 
the Broadest Range of Software Ammunition. 
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LIST Ii 

COMMUNICATIONS 
Carbon Copy plus 195 118 
Close-Up 

Customer 195 130 

support 245 145 
Co/5Session 249 182 
Crosstaik XVI 195 oo 
Mirror 11 100 ғ 
PC Anywhere Ill 145 79 
Procomm Plus 75 50 
DATABASE 
Clarion бі5 589 
Сіррет 495 429 
dBASE Iv 795 489 
а [2048 249 159 
FoxBASE+ 395 214 
FoxBASE+/MAC 395 214 
Paradox 3.0 725 479 
PFS:Professional File жо 189 
TAA wF 230 
R&R 
R:Bose for DOS 
| DESKTOP PUBLISHING 


Adobe lilustrenor "ВВ 
Adobe Illustrator "ВВ (MAC? 
Corel Draw! 

Draw Apptause 

First Publisher 

First Publisher Art Gallary 
GEM Artline 

GEM Desktop Publisher 


PageMoker 795 489 
PageMaker (МАС) 595 395 
Ready, Set, Go (МАС) 495 320 
Springboard Publisher 19 80 
Ventura Publisher 895 539 
GRAPHICS 
Chart-Moster 375 2% 
Freelance Plus 495 CALL 
| GEM Graph Present, Team 495 366 
Graph Plus 495 332 
| GraphWritaer li 495 CALL 
Groph-in-the-Box 140 75 
Harvard Grophics 495 313 
| Micrografx Designer 5695 450 
Microsof Chart 295 270 
Perspective Junior 149 88 
Pinstripe Presenter 200 CALL 
РІХІЕ 195 117 
Powerpoint (МАС) 395 245 
Xerox Presents 495 326 
INFORMATION ORGANIZERS 
Agenda 395 CALL 
askSam 295 209 
GOter BO 45 
Grandview 295 205 
Mermar Mote 70 435 
Sidekick Plus 20 135 
Tomade 100 73 
Who-What-When 190 140 
Zyindex Professional 295 159 
PROJECT MANAGEMENT 
Harvard Project Manager 695 445 
InstaPlan 2.0 99 95 
Microsoft Project 495 333 
SuperProject Plus 395 263 
Tirne Line v. 3.0 59595 MY 
Time Line Graphics 195 135 
SP. 
Twin Level ill 249 CALL 
Lotus 1-2-3 CALL CALL 
Lucid 3-D 100 — 71 
Microsoft Excel 495 CALL 
Microsof Excel (MAC) 495 270 
Microsoft Multipian 4,0 195 134 
Microsoft Mulfiplon (MAC? 198 140 
PFS:Professional Plan 249 141 
PlanPerfect 395 194 
uote 248 171 
Supercaics 495 326 
Symphony 695 445 
Wingz (MAC) 495 296 


Terms & Policies 


All prices subject to change without notice. We 
accept Visa, MC, AMEX (2% surcharge on AMEX). 
Shipping $4 per ilem sen! UPS Ground. Allow 14 
days for personal/icompany check clearance. 
Кешіп subject іс 15% restocking fee, RA # re- 
quired. PO's welcome пот Fortune 1000 and elhet 


qualified organizations 


ADVANTAGE —— 
SOFTWARE 


AWord 100 él 
@ BASE 195 119 
@ Liberty 295 199 
Always 10 т 
Baler Дь dd? 
Graptrein-the-Box 140 — 75 
на! 150 107 
Impress 140 CALL 
{гүз 100 Bg 
Look & Link iO 4 
Note-if Plus 80 53 
Noteworthy BD 49 
Panaview 145 129 
See More BD 49 
Sicilewoys ғо 43 
SmartNotes BO АВ 
Spellin! B0 49 
SC Plus 190 43 
WORD PROCESSING 

Ami 199 CALL 
DispiayWrite 4 495 342 
Gramm urtik (11 gx) &1 
Manuscript 495 CALL 
MoxThink 89 a? 71 
MicrosoH Word 450 249 
Microsoft Word (МАС) 395 293 
MultiMate Advantage I 555 CALL 
Otfice Writer 6.0 495 М2 
PFS: Professional Write е 129 
t) & A Write 19 135 
RighlWriter ов B 
Samna Word ІМ 595 316 
Sprint 220 144 
WordPerfect 5.0 495 249 
WordPerfect (MAC) 395 23! 
WordPerfect Executive 249 127 
WordPerfect Library е 6% 
WordStar 2000+ Personal 495 ыр 
WordStar Professional Rel 5 495 262 
Жүзгө Ш Plus 445 254 


190 


DESQview 385 (w/QEMM) 


159 
Interactive 384/1x 1095 989 
MS Windows / 385 195 ІМ 
PC-MOS 384 (single user) 195 De 
PC-MOS 386 (five users) 595 


SCO 386 UNIX Sys V (comp) 1495 1 1% 


SCO UNIX Sys V (Comp) 1295 999 
VMJ/385 245 199 
ММ/385 Multi-User 895 759 
VM/ 385 МетРак 150 129 


Circles 1? an Reader Service Card 


J65 MAX Professional 
Above Disk 

Brooklyn Bridge 
Copy ll PC. 

РС Deluxe Option Board 
Copy Il PC (MAC) 
COREFAST 
Disk Technician 


Disk Technician Advanced 


Disk Technician Plus 
FASTRACK Plus 
Laplink 3 


AutoCAD Release 10 3000 CALL 
AutoShade 500 475 
AutoSketch iso 102 
Design c AD CALL CALL 
DesignCAD 3-D 399 219 
Grots CAD Ultra 495 259 
Generic CADD Level 3 200 189 
Generic 3-D Solids Modeling 349 195 
РСВ ARTWORK /SCHEMATICS 
НІМІГЕ Pius B95 805 
Micro-CAP II 1495 1269 
Schema II 495 450 
smARTWORK 895 805 
AD Pock 995 949 
595 559 
DATA ACQUISITION /AMALYSIS 
Asystant Plus 95 849 
DADISP 195 119 
LABTECH Notebook pon 799 
MATHEMATICAL TOOLBOXES 
Derive 200 184 
Eureka: The Solver la?) 115 
Eureka: The Solver (МАС) 195 1м 
tau Math & Stat System 395 350 
Mathematica 386 ата CALL 
AT 356/7 995 CALL 
| Mothematica (MAC) 795 CALL 
53 PC Math CAD 2.5 495 315 
84 Appl Packs (forMathC AD) 99 89 
115 PC-Morlapb 495 559 
83 Control System Toolbox 495 399 
85 Systern ID Box 495 3% 
20 TK! Solver Plus 395 319 
112 
20 PLOTTING AND GRAPHING 
102 | Datatap Graph 299 259 
63 | Gopher 199 149 
122 | Grapher/Surter Bundle 6D 499 
85 | Surfer 4909 379 
pu IECH'GRAPH'PAD 395 313 


| WordPerfect 


| WordPerfect 5.0 integrates text and 
graphics to let you create professional 
looking newsletters, reports, and 
documents-without neglecting the 
features that made it number one in 


the first place! 


Graphic images can be placed any- 
where on Ihe page. scaled, moved, 
and can include à caption and border. 
5.0 aiso has enhanced print capabilities, 
and a WYSIWYG preview mode. Master 


Document combines files to generate 
tables of contents, indexes, etc. 


WordPerfect 5.0 succeeds 4.2 as the 
world's best word processor. Once 
you ve tried if, you'll never go баск! 


List: $495 Ours: 5249 
Loplink (МАС) 1ай 
MACE GOLD 150 
МАСЕ Ше 100 
Magellan 195 
MES Toolkit т» 
Noton Commander 89 
Norton Utilities 100 
Norton Utilities advanced 150 
PC Took Deluxe 79 
РС Took (MAC) n" 
Q-DOS il 80 
Software Carousel! BD 
5pinrite Jy 
Symantec Utilities (МАС) 100 
V feature Deluxe 120 
морї 40 
ХТгее Fii 
XTreePro 129 


ADVANTAGE 
SOFTWARE 


A Division of Voyager Software Corp 


CORPOA 


WordPerfect 


WordPerte 


д 


CI 


89 SCTENTIFIC TEXT PROCESSING 
88 | cCniwritar 150 128 
94 | рур 150 29 
САП | pc TEX 249 2% 
155 бт БОБ 479 

52 

$9 | STATISTICS | 
cx | CSS 405 449 
55 Microstat |! a75 236 
A; | NWA StatPak 495 344 
P-Stat 605 8639 
rà SPSS/PC 795 727 
" staternaphics EGS 40! 
95 | ЭсіРос Gold 595 544 
4& | Statview (МАС) 495 (М5 
зе | SYSTAT 595 449 
70 | SYSIAT (MAC) 505 449 
SYSTAT (w/ SYGRAPH) 795 595 


— —— ے — 


in the U.S. call: 


1-800-333-3141 
N.Y. / international 914-332-0756 
Fax: 914-332-4021 


55 &ourh Broadway, Suite B, Tarrytown. МҰ 10591 


Circle 55 on Reader Service Card 
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4 megabytes of memory. 

Extended and expanded memory. LIM 4.0. 
Works with all of your programs. 

Run DOS or OS/2 effortlessly. 

Fast and simple switchless installation. 
Auto-configuration for all operating systems. 
Works in all Micro Channel" computers. 
Expanded memory 10 times faster than Intel. 
Risk free guarantee. Two year warranty. 


» [BM approved ID. $349 0K. 


Call today 


1-800-234-4232 or 617-273-1818 


Capital Equipment Corp. 
Burlington, MA. 01803 


[7-2 and Micro Channel are trademarks H [AM 


Meanwhile, the number of CD-ROMs 
available continues to grow. Some, like 
MecGraw-Hill’s wonderful Encyclopedia 
of Science and Technology, haven't been 
done all that well; that is, the informa- 
поп in that Encyclopedia 15 more than 
worth it (except it's a time trap: you start 
browsing through that thing and the next 
you know it's dawn), but the CD-ROM 
software isn't as good as it could be. It 
also wants some pretty specialized 
graphics board equipment. Now that 
VGA 15 getting common, we can hope 
that McGraw-Hill will revamp the Ency- 
clopedia. 

There are the various NASA CD- 
ROMs with planetary data, Groller's has 
much improved their access software for 
the original Grolier’s Encyclopedia оп 
CD-ROM. We see new CD-ROMs here 
every day. 

Moreover, we can expect a lot more 
CD-ROM drives in the future: not only 
will Microsoft continue with excellent 
products like Microsoft Bookshelf and 
Programmer's Library, but IBM will, in 
about 18 months, have a low-cost home 
computer with a built-in CD-ROM drive. 
Microsoft is writing the code for it even 
as you read this, and IBM expects to sell 
a lat of those machines at $1995 or there- 
abouts. The machine will also have a 
MIDI interface. 

IBM will then very aggressivelv go 
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after both the home and educational таг- 
kets. One supposes Apple will have some 
sort of response, since they certainly 
wouldn't want to abandon the educa- 
tional field to Big Blue without a hard 
fight. 

Whatever the outcome of that, tt 
should be beneficial to users. Right now 
CD-ROM is about where small com- 
puters were before the IBM PC. CD- 
ROM 15 a wonderful way to organize and 
distribute information; you'll see a lot 
more of it as time goes on. The potential 
is nearly unlimited. 


WORMs and DESQview 
in my judgment, the 8086, 8088. 80156. 
and 80286 chips will disappear in the 
next few years. Their place will be taken 
by chips that can execute the 80386 in- 
struction set. Probably one of those re- 
placement chips will be the 803865Х, al- 
though I don't think there's any real 
reason to prefer the SX to a real 80386. 
Even more important will be the 80486; 
there are definite indications that you can 
build a fully operational system with the 
80486 cheaper than you could huild the 
same system with an 80386 and 80387. 
This is going to have a large effect on 
both the bus and operaling-svstem wars. 
Most volume buvers won't care much 
about the details; all 80386 systems, re- 
gardiess of bus and operating system, are 
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а great deal faster and more powerful 
than most businesses think their "stan- 
dard" user—a secretary or Junior execu- 
tive— will need. The decision factors 
will be tota] workstation cost, hardware 
and software, including both applica- 
tions and operating-system software, 
There's also training and support, which 
aren't trivial, especially when changing 
systems. The bottom line is, what can 
Bertram and Susie accomplish, and 
what's it going to cost? 

Which is to say that while OS/2 with 
Presentation Manager can be pretty nifty 
(I've just got OS/2 PM running on a fast 
80386 system, and I confess [ like what 
I"m seeing), the fact is that right now, at 
least, vou can get a lot more done with 
MS-DOS 3.3 and DESQview. 

We have, for instance, tuned our Big 
Cheetah 80386 so that we can have а 
number of 530K-byte windows open all 
at once, and every one of those windows 
has a mouse, various keyboard fix pro- 
grams, and the Maximum Storage 
WORM (write once, read many times) 
drive built in. Every bit of the 530K bytes 
is available to application programs. 

All this is accomplished with care- 
fully arranged CONFIG.SYS and AU- 
TOEXEC. BAT files. (Listings of these 
files are available on BIX in the CHAOS- 
.MANOR conference.) We use a SHELL 
command to increase the program envi- 
ronment to 512 bytes to support à larger 
PATH statement, And we use LOAD- 
HI.SYS and the LOA DHI program (they 
come with Quarterdeck's QEMM) to 
load various TSR programs into the area 
between 640K bytes and 1 megabyte. In 
this particular case, we do more than 
that: we also load some 15 buffers up 
there. The result is that we can have 
pretty big DESQview windows, and іп- 
side each of those windows the software 
thinks the WORM drive is just one more 
disk drive. 


CD-ROM 

All this was very well, but there's some- 
thing missing. There's no CD-ROM 
driver. In order to use the CD-ROM, 1 
used to have files called CONFIG.CDR 
and AUTOEXEC.CDR. A batch file 
would make them the current CON- 
FIG.SYS and AUTOEXEC.BAT, and 
then Га reboot. Those files omitted the 
WORM drivers. Thus, I could have a 
CD-ROM in every window or a WORM 
in every window. 

I could even have both, but if Î loaded 
both CD-ROM and WORM drivers, even 
using LOADHI.SYS, I'd end up with a 
maximum window of about 480K. bytes; 
and while this isn't tiny, it's not quite 
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large enough, either. І have programs 
that want a full 512K bytes before they'll 
run properly. | don't need both WORM 
and CD-ROM іп every window; indeed, 
I don't really need both in any single 
window. 

DESQview has no problem with the 
kind of TSR program that's loaded with a 
command file, The problem comes with 
drivers that must be loaded with CON- 
FIG.SYS. They have to go in on boot-up: 
there's no way го put them inside a 
DESQview window. Both the WORM 
and CD-ROM drivers have to be loaded 
with CONFIG.SYS, and if you load 
both, you use too much system memory. 

The obvious solution, I thought, was 
either to get Quarterdeck to change 
DESQwview so that it сап bring .SYS 
drivers into DESQview windows, or tà 
get Maximum Storage to change its 
drivers so they can be loaded with a com- 
mand. Alas, so far neither of these has 
happened. 

[ continued to brood, and suddenly I 
was struck with inspiration, 

The purpose of buffers is to speed disk 
operations by giving the disk drive con- 
troller a place to stash stuff prior to put- 
ting it where it belongs. My Big Cheetah 
uses а Distributed Processing Technol- 
ogy hard disk drive controller. This con- 
troller has 500K bytes of on-board mem- 
ory. Why, then, would it want or need 
file buffers? Maybe I could eliminate the 
buffers. 

That wasn't hard to do: just remove the 
LOADHI buffers statement їп AUTO- 
EXEC.BAT and reboot. 1 tried tbat. If 
there was any effect on disk operations, 1 
sure couldn't detect it; time for а real 
test. 

The sure test of whether your system 
needs more buffers is to make up a sub- 
directory with a for of filenames in it. 
The test is to get a directory: if you need 
more buffers, the directory information 
will scroll smoothly at first; then, as the 
buflers are Filled. it will get jerky until 
you start getting one or two filenames 
put to screen, and then there is a notice- 
able hesitation as the machine goes to 
disk. 

[ went to one of the unused logical 
areas оп Cheetah 5 Priam 330-megabyte 
hard disk drive and transferred every 
short file on the system to it. I ended up 
with something like 450 filenames. Then 
[ looked at the directory. No hesitation. 
OK. next try a big file transfer. Again no 
loss of speed. Clearly, Big Cheetah with 
the DPT controller doesn't need any 
stinking buffers. 

Alas, while that gave LOADHI some 
extra room, it still wasn't enough to let 
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»* Run DOS or OS/2 effortlessly. 
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me have WORM, CD-ROM, and win- 
dows bigger than 512К bytes. Time for 
more thought. 

Of course. the solution was obvious. 
Access to CD-ROM drives requires two 
actions. First, you have to load the CD- 
ROM driver with CONFIG.SYS. Then 
you have to execute the MSCDEX.EXE 
program, which loads Microsoft DOS 
extensions that allow DOS to recognize 
disk drives larger than 33 megabytes. All 
I had to do, then, was use LOA DHT to in- 
stall the Amdek Laserdek driver with 
CONFIG.SYS and, when I wanted to ac- 
cess the CD-ROM drive, open a window 
and execute the MSCDEX.EXE com- 
mand inside the window, 

That worked fine. I can now open a 
window; do MSCDEX.EXE; load Side- 
Kick; go to the CD-ROM drive and set it 
up to use its software complete with 
memory-resident software; load Pro- 
comin: and log onto BIX with, say, both 
SideKick and Groller's Encyclopedia 
available in the communications win- 
dow, І can also download files directly 
from BIX into the WORM drive. Mean- 
while, I сап have а 525K-byte program 
going in other windows that can't access 
the CD-ROM. 

Of course, not everyone has or needs 
both CD-ROMs and WORM drives; but 
175 nice to know you can have both and 
still use DESQview. 


WOR Ms and UPSes 
I'm going to make this a flat statement 
that you can accept or not as you choose. 

If you're seriously in the software de 
velopment business, either your com- 
pany is large enough that you've got all 
your expensive people's systems net- 
worked and a systems manager sees to it 
that daily backups are made, or you need 
at least one WORM drive for every ex- 
pensive programmer you employ, in- 
cluding yourself. True. there are a lot of 
arguments for tape backup systems; but 
my experience has been that they don't 
tend to be used routinely. If there's some- 
one whose jab is to see that backups are 
made, they probably will be made; but 
leaving that task to individual program- 
mers—or writers, or financial analysts, 
or CAD engineers—is risky. 

WORMS are different: since they look 
to the user like just another disk drive, 
it's very easy to save stuff to WORM, 
and Just as easy to recover lost data from 
a WORM; and unlike most other backup 
systems, WORM drives save every ver- 
sion. When we were working on Mrs. 
Pournelle's Reading Program, I had sev- 
eral opportunities to bless that feature. 

The other thing that you can't afford 
not to have is an uninterruptible power 
supply, which is commonly called an 
UPS. indeed, given that you can buy a 

continued 
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decent UPS for a few hundred bucks, 
you can make the case that not having 
one, even оп a system with a WORM 
drive, 1s plain stupid, 

I now have several UPS systems. Two 
of them are Clary systems: there's the big 
one we had when the Great Power Spike 
hit (see my August column) and a small- 
er desktop model. The big one will run 
more equipment, including the laser 


printer, but be warned, it really 15 big—a 
couple of cubic feet—and heavy. It also 
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has a fan that, while reasonably quiet, 
does add a bit to the background noise. 
The smaller model does just fine taking 
care of your computer, and the Clary 
people tell me it has the same surge-pro- 
tection capability as the large unit. 

My other UPS is a TS: UPS-3160P. 
This is a handsome little unit that will sit 
nicely under а computer or its monitor; it 
can also stand on the floor, which is 
where І have mine. It has three condi- 
tioned power outlets, labeled Computer, 
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Monitor, and Printer, each with its own 
switch. There are also two non-UPS out- 
lets, also switched. The TSi has been 
running Big Cheetah and his monitor 
and, instead of a printer, an outlet box 
that powers the Maximum Storage 
WORM, the Amdek CD-ROM drive. 
and the USRobotics modem. There have 
been no problems in over а month. 

I've no great competence in evaluating 
an UPS. I have tested both the Clary and 
the TSi, subjecting them {о such cruel 
and unusual punishment as yanking the 
power cords and hooking them to a Var- 
iac variable transformer on which 1 
steadily reduce the input voltage to simu- 
late a brownout. Both cut in well before 1 
got worried about what low voltage 
would do to my computer. 

Most UPS systems will work; but 
some deliver a much hetter quality of 
power than others. Your computer power 
supplv probably won't care about that, 
but your printer will, and so can other 
auxiliary equipment. There's more to 
learn about UPS systems than I thought. 
(See “Curing the Brownout Blues,” 
April BYTE.) 

Pournelle's Law: If you don't know 
what vou' re doing, deal with people who 
do. I'm pretty sure there are a lot of com- 
panies that make good UPSes; one thing 
I'm quite sure of, both the Clary and TSi 
people knaw what they re doing. They 
both independently tell me the same 
story regarding power quality and the 
dangers and advantages of different ways 
to do power conditioning. 

Get yourself some good advice on 
what Kind of UPS to get; but take it from 
me, if your work is worth anything at all, 
get an UPS. It's darned cheap insurance. 


Bringing Up OS/2 

Recent visitors to Chaos Manor include 
Pierluigi Zappacosta, president of Logi- 
tech, and Logitech programming engi- 
neer Mansour Safai. They wanted to 
demonstrate the new Logitech Modula-2 
Compiler and the Logitech Debugger on 
O5/2 PM. The only problem was I didn't 
have OS/2 up and running on anything 
here. They offered to install it. 

Although you can set up your system 
so that you've a choice between DOS ог 
OS/2 on start-up, Î wasn't quite ready to 
change operating systems on my main 
machine. On the other hand, І wanted to 
have PM handy, not off in a back room. 
That left two candidate machines, the 
Zenith Z-386 and the new Northgate 
386. The Zenith has a Maximum Storage 
WORM drive installed already. That 
made it easy to back up the Zenith files, 
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A powerful, comprehensive, elegant, and super-fast statis- 
tical package for ІВМ (PC, AT, PS2) and compatible 
computers. Ш The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence; even complex analyses require only a few keystrokes 
(hatch processing is also supported). Bl CSS features compre- 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVA/ANCOVA 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, Item analysis Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit 
Probil analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Contro! analysis, 
and much more. WB All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). В All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a &roll- 
sheet™ can be instantly converted inte a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. & The flexibility of the CSS input 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym- 
phony, dBil, dBII] +, DIF SYLK, . . . ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). @ CSS data files can be as large as 
your operating system (DOS) allows; 08/2 version coming 
soon. Ш CSS precision exceeds the standards of all common 
precision benchmarks. Ш Technical note: The CSS user 
interface and ай ГО were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. B $495 (plus 
$5 shh}; 14-day money back guarantee. 
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LapLink 3........................ $139.95 
Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell, WA 9801 | 

(206) 483-8088 

Inquiry 1105. 


Logitech Modula-2 Compiler ....5249 
MultiScope.........., TED TTA $299 
Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(800) 231-7717 

(415) 795-8500 

Inquiry 1106. 


Microsoft Programmer’s Library 
CD-ROM sese qon0 0r mei at? $395 
Microsoft Corp. 

16011 Northeast 36th Way 

P.O. Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

Inquiry 1107. 


Sherlock Holmes on Disk! 


CMC ReSearch, Inc. 

7150 Southwest Hampton, Suite 120 
Portland, OR 97223 

(503) 639-3395 

Inquiry 1108. 


And just at the moment, the Zenith has 
the 19-inch Electrohome monitor run- 
ning off a Video Seven 16-bit VGA 
board. I thought PM would look pretty 
good on that. 

Alas, OS/2 PM won't install on the 
Zenith. Н doesn't like the Zenith's disk 
drive controller. Microsoft says that 
О5/2 is "very picky” about disk drives. 
They're also working on the code to 
make it less so; OS/2 won't install on 
something like half the systems it's tried 
on, which cuts down the market potential 
something fierce. 


LapLink 3 

It was time, then, to back up the North- 
gate 386. That was simple enough be- 
cause, being a recent arrival, it didn't yet 
have many files. Fd just received a new 
version of Traveling Software's LapLink 
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SimCity 


Broderbund Software 
17 Paul Dr. 

San Rafael, CA 94903 
(415) 492-3200 
Inquiry 1109. 


TSi ШР8-3160Р...................... 5393 
Taesung Industries, Inc. 

2001 Westside Pkwy., Suite 240 
Alpharetta, GA 30201 

(404) 664-8944 

Inquiry 1110. 


Vopt disk optimizer 
program 

Golden Bow Systems 

2665 Ariane Dr., Suite 207 
Р.О, Box 3039 

San Diego, CA 92117 
(BOO) 284-3269 

(619) 298-9349 

Inquiry 1111. 


World Atlas CD-ROM 
Electromap, Inc. 

Р.О. Box 1153 
Fayetteville, AR 72702 
(501) 442-2309 
Inquiry 1112. 


World Factbook CD-ROM .........| $99 
Quanta Press, Inc. 

2239 Carter Ave. 

St. Paul, MN 55108 

(612) 641-0741 

Inquiry 1113. 


3; this one came with a six-headed cable 
and a new option to send files through the 
parallel port. We hooked the Northgate 
to the Zenith, printer port to printer 
port, put LapLink on the Zenith, and 
turned on the system. 

LapLink trundled for a moment, no- 
ticed that the remote computer wasn't 
running LapLink, and offered to send it- 
self to the Northgate. This 15 a new fea- 
ture of LapLink: you don't need a copy 
on both machines. Just follow instruc- 
tions. We did that, and in about a minute 
we had the two machines linked. 1 ini- 
üalized a new WORM disk cartridge, put 
LapLink in turbo mode, and told it to 
send all the files from the Northgate to 
the Zenith's Maximum Storage WORM 
drive. The result was startling: LapLink 
3 in turbo parallel mode sends files about 
as fast as the WORM drive can write 


them. The whole process was completed 
in about а minute or so. 

The new LapLink is awesome. Highly 
recommended. 


Logitech and PM 

The good news is that OS/2 went on the 
Northgate 386 without a hitch. We did 
have to repartition the hard disk; the 
Northgate comes with 5 megabytes on 
the C partition and 75 megabytes on the 
D, but OS/2 wants more C disk space. 
Once that was done, though, OS/2 went 
up smoothiy enough. 

Then Mansour put up Logitech Mod- 
ula-2 and the new Modula Debugger and 
did à quick demonstration. It works. 

Logitech Modula-2 is one of the first 
highly structured programming lan- 
guages (other than C) available for OS/2 
PM. This couid be iniportant for both the 
language and the operating system. More 
next month. 


MultiScope 

Meanwhile, MoltiScope, Logitech's 
newest debugger, works so well I can 
hardly believe it. There's a version for 
DOS as well, and it simply blows every- 
thing else out of the water. 

Like Borland's (excellent) debugger. 
MultiScope can be run remotely from an- 
other machine. Like Microsoft's Code- 
View, it works with a whole bunch of dif- 
ferent languages. lt also has features you 
won't find in any other debugger I ever 
heard of. You'll be seeing a lot more on 
MultiScope, all good. 


FRACTINT 

The shareware of the month 15 actually 
freeware: FRACTINT, which you can 
find on BIX and a number of other 
places. Оп BIX, look for FRACTINT- 
‚АКС. The . ARC file extension denotes 
software that uses a shareware file com- 
pression and archiving utility that you 
can also find on BIX and elsewhere. I've 
been using it to compress Empire war 
game moves so they can be uploaded to 
BIX. 

FRACTINT was formerly FRACT- 
386, but now there's an 80286 version as 
well. It's an integer program, but very 
fast, about the fastest fractal program 
l'm aware of. There are all the standard 
features, including the Mandelbrot set. It 
runs under DESQview, and as my son 
Alex says, the program 1s a sponge for 
any time and CPU cycles you have left 
over from something else. You can find 
out more from the program's inventor, 
Bert Tyler ("btyler" on BIX), who says 
he doesn't want money but he does ap- 
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Frankly, we thought any input device that operated by More Application Productivity 
dragging it across an already cluttered desk was great If you work with the latest graphics-based applications. 
technology misapplied. We took a different approach. such as desktop publishing, CAD/CAM/CAE or any object- 
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obsolete. back by old mouse technology. 
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C Programmers choose db FILE 
because it's fast and flexible. 

The combination of relational B-tree indexing 
and network model database technology 
delivers better performance than file manag- 
ers using relational technology alone. Build 
simple B-tree/ISAM applications or complex 
database applications. You decide how to 
optimize runtime performance. 

SQL Support included. 

tb _ RETRIEVE - the SQL-based relational 
Query and Report Writer 15 now included in 
this special offer. 

Applications completely portable. 
Free lifetime phone support. 

С source code is now included! 

No royalties. 
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preciate acknowledgment. If you're at all 
interested in fractals, find a BBS that has 
this. You won't regret it. 


Some Corrections 

І generally send an early draft of my col- 
umn to the people I'm talking about. Be- 
cause Penny and Giles is an English com- 
pany, their reply to my remarks about 
their TrackerMouse trackball/mouse 
substitute didn't get back here in time to 
be incorporated into the July column. 
What they said didn't make sense to me 
anyway: they insisted that their gadget 
worked fine with Microsoft Windows, 
and I continued to insist that it sure didn't 
work with my machine. Meanwhile, the 
Microsoft Windows people said the same 
thing, that the Penny and Giles Tracker- 
Mouse worked fine with Windows; 
which was all very well, but it sure didn't 
work with the version of Windows run- 
ning on my Northgate 386. Finally, I got 
a call from the Microsoft Windows tech- 
nical-support people. 

One solution: vou have to tell Windows 
you're using a Mouse Systems mouse. 
Then the Penny and Giles TrackerMouse 
will work fine. Indeed, according to 
Microsoft, when dealing with a foreign 
mouse, the first thing you ought to try is 
telling Windows you have a Mouse Sys- 
tems mouse, because that will usually 
work. 

I also discovered that the original 
Northgate 386 [ got had a bad serial port. 
It affected the TrackerMouse when run- 
ning with Windows, but it had little ef- 
fect when running some games such as 
Empire. The TrackerMouse indeed 
works fine with Windows, and you don't 
need to use the Mouse Systems (highly 
generic) option. 

About the time you read this, there 
will be another trackball system de- 
signed much better than the Penny and 
Giles TrackerMouse, or indeed anything 
else I’ve seen. More on that next month. 
Anyway, whatever strange mouse or 
mouse substitute you've got, if you have 
trouble installing Windows, try saying 
you have a Mouse Systems mouse, That 
may save you having to reload Windows 
yet again. 


Winding Down 

There are several books this month. 
First, I'm often asked how one gets to be 
a writer. The answer to that is simple: 
you write. For more details, Techniques 
af the Selling Writer (University of Okla- 
homa Press) is the single best work I'm 
aware of. Film Scriptwriting: A Practical 
Manual (Focal Press, 80 Montvale Ave., 
Stoneham, MA 02180) is the best intro- 


duction to that subject Гуе ever seen. 
Both are by а good friend, Dwight 
Swain, sometime professor at the Uni- 
versity of Oklahoma and longtime sell- 
ing writer. 

Cosmic Catastrophies (Plenum, 233 
Spring St., New York, NY 10013) by as- 
ironomers Clark Chapman and David 
Morrison is a highly readable but serious 
discussion of catastrophes in earth's his- 
tory: dinosaur extinction, greenhouse ef- 
fect, nuclear winter—all presented with- 
out sensationalism. This is well worth 
reading. 

The program of the month ts, of 
course, Mrs. Pournelle's Reading Pro- 
gram. Î don't normally pay much atten- 
tion to advertising—I consider my те- 
sponsibility is to the readers—but I have 
to say ['m impressed with the number of 
inquiries we've got from the BYTE prod- 
uct information cards. One of these days 
I expect we'll turn the program over to a 
regular publisher. Meanwhile, Roberta 
is shipping copies all over the world. to 
schools and home study groups and even 
a Roman university. 

The game of the month is Broder- 
bund's SimCity. The monochrome Mac 
version is fun; the color version for the 
Amiga is even more so, especially if you 
have a MicroWay FlickerFixer board and 
a really good color monitor. Do note I 
call it a game: while it's jolly fun to play 
city planner, the real world is much more 
complex than this game implies. Sim- 
City is highly sensitive to the prejudices 
of its designers, including their extreme 
preference for rail over road transport. 
Still, it's fun to outwit them. 

Alex is in the other room installing 
OS/2 application programs. So far we 
have SideKick and Paradox, as well as 
the Logitech Modula-2 and MultiScope. 
He’s been working with it for half an 
hour and it hasn't crashed yet; given the 
Murphy field he carries around with 
him, that's pretty encouraging. 

Now back to Wrath of God. It's very 
quiet in Beijing. They create a desolation 
and call it peace. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, с/о BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 
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Boor 286 


е advantage 
Ampros Little 
inasingleslo 


One philosophy. Two systems. Ampro s new Slot Board/286, like the Little Board/286, is a 


complete AT-compatible single hoard system. Each is equivalent to an AT motherboard and four 


expansion cards. Now, you can choose between stackable systems with the Little Board/ 286 or 
passive backplane systems with the Slot Board/286. Both are based on the popular 80C286 


of 
/286. 


Slot Board/ 286 Features 
* IBM PC/AT compatible 


е 12 of 16 MHz 806286 CMOS CPL 

е Up to 4MB DRAM on-board 

e On-board Bootable Solid State Disk 

e 2 serial ports (R$232C/RS4 22/RS485) 
æ Parallel printer port 

* AT Bus hard disk interface 


| а Floppy disk controller 


e SCSI controller 


| © Enhanced Award ROM BIOS | 
| а Math co-processor support 
| «e Real time clock & watch dog timer 


processor. Both utilize highly integrated CMOS parts to lower parts count, increase reliability and | „ Low power (approx. 8 Watts) 


reduce power consumption. Both are available in prototyping and production quantities. 


PC/AT Software 
compatible. Ampro 
single board 
systems are 
compatible with 
MS-DOS, DR-DOS, UNIX 


Little Board/ 
286 


plus high level languages and applications 
software. DR-DOS is included with each board. 
Everything you need. SiackPlane'" ог back- 
plane. 512K to 4 MB on-board DRAM. Boot- 
able Solid State Disk. Disk controllers. Display 
controllers. A selection of 1/0 ports. All this, 
stackable with Little Board/ 286; or, a 


and XENIX operating systems, 


complete system in a single slot with Slot 
Board/286, Ampro also supplies Slot Board/ 
286 card cages and passive backplanes for 
easier system implementation. 

Better answers for embedded systems. 
Bolt-in or plug-in. Little Board/PC and Little 
Board/286 with their compact, easy to build- 
in StackPlane architecture. Slot Board/286 
with its passive backplane for 1/0 and 
peripheral intensive applications. 

Available worldwide. Сай! Ampro or any of 
the distributors listed below for complete 
details on Ampro Little Boards or Slot 
Board / 286. 


е Wide operating temp. range: 0 to 60° C 

е Low parts count, High reliability 

е Optional On-board MiniModules: 
EGA/CGA/MDA/Hercules compatible 
controllers 
LCD Display Driver. Serial/ Parallel expansion 
2400 baud modem ... and more 


All trademarks are the property of their respective waners 


(408) 734-2800 


ANARE 


SINGLE BOARD SYSTEMS 


Ampro Computers, inc , 1150 Асил шп эте Араз Вый, 
Sunnyvale, CA ЗУН, Teles 4940302 FAL {ЛОН ) 7-119 


Reps: USA - contact AMPRO for the name of your nearest rep. Australia - 61 3 720-3208; Austria - 43-1/45 4510-0; Canada - (604) 438-0028; Denmark - 45 3 bb 
3} 30; Finland - 458 0585-322, France - 331 4502-1800; Germany, West - 49 89611-6151; Hong Копр/ РЕС - 5 5613115; Israel - 972 3 49-16-05; Italy = 398 
811-9405 Japan - 81 3 257-2630; Netherlands - 31-10-411 8521; Sweden - 46 8 55-00-65; Switzerland ~ 41 1 7430-41-05; United Kingdom - 0296-435511 
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COMPUT ERS 


Installing Unix ona 
personal computer isn't 
always easy, but it’s 
well worth the effort 


here are many reasons why you 
might want to run Unix on your 
personal computer, but making 
your life simpler wouldn’t be 
one of them. It’s true that learning Unix 
isn’t done overnight. Just the idea of in- 
stalling it frightens many people un- 
necessarily. 
There are advantages, though, to hav- 
ing a small but well-managed Unix 
system: 


e No more worrying about spooler pro- 
grams, manually switching printers, or 
waiting for a print job to finish. 

е If someone else wants to use the com- 
puter, he or she can log in at a terminal. 
You won't have to stop what you're 
doing. 

* Background communications? Of 
course. You can dial up another machine 
manually or put the UUCP (for Unix-to- 
Unix copy) system to use for unattended 
E-mail and file transfer. 

e The ability to run DOS programs (once 
a major stumbling block for Unix accep- 
tance) is becoming less of an issue with 
the emergence of DOS running in 8086- 
compatibility mode on 80386-based ma- 
chines, or DOS emulators on other plat- 
forms. You won't have to give up much if 
you're coming from the MS-DOS world. 

* You'll finally appreciate how incredi- 
bly primitive the whole concept of load- 
ing TSR programs really is. For the most 
part, you can also forget any concerns 
about available memory. The "swap par- 
tition" on your hard disk will take care of 
things for you invisibly. 

* Perhaps best of all, you will be able to 


ILLUSTRATION: KEVIN HAWKES © 1989 


EXPERT ADVICE 


THE UNIX /bin Ш David Fiedler 


UNIX ON PERSONAL 
COMPUTERS: 


work the way you want. Did you just start 
up a long batch job and now need the 
computer for something else? Switch to 
another window or screen and do as you 
like. No kludge programs that sit on top 
of your operating system here: This is the 
way it was designed to be. For example, 
in the middle of writing this paragraph 
under The Santa Cruz Operation's 
(SCO) Xenix, I wanted to make a note to 
myself, so I switched to “virtual screen 
2" by pressing Alt-F2, mailed myself a 
message, and switched back to the editor 
on "virtual screen 3" with Alt-F3. It 
took less time than typing the last sen- 
tence, and I was able to do it before the 
thought slipped my mind. No mousing 
around, either. 


Not All Good News 

There are disadvantages to Unix, too. 
Using your operating system becomes 
more complicated. You can't just turn the 
machine on and off whenever the mood 


WHY AND HOW 


strikes. It takes a minute or three to boot 
up. If you're not the only user on the sys- 
tem, shutting it down without warning 
can be hazardous to your health, depend- 
ing on how heavy the nearest manuals 
are and how good your officemate's aim 
is. But you generally don't have to go into 
a long, involved ritual for shutting down, 
either. (On Xenix, at least, you just run 
the haltsys program, and it comes down 
safely and instantly.) 

Another drawback is that you'll have 
to do more administrative work with the 
system. On DOS, this generally refers to 
things like editing the AUTOEXEC.BAT 
and CONFIG.SYS files, so you get the 
default behavior you want from your sys- 
tem. On Unix or Xenix, you might end 
up editing the /etc/profiie and .pro- 
file files (to customize default behav- 
ior), changing the /etc/ 1nittab file (to 
tell the system which ports are active), 
perhaps reconfiguring the kernel (to add 

continued 
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Data, 
Data J 


* Completely user-installable 
* Pocket-sized external 
device * Menu-driven, user- 
friendly interface * Single- or 
multi-user security system 

” Audit trail, log-on identi- 
fiers and automatíc encryp- 
tion/decryption of entire 
directories • Secures data 
transmitted by modems 
* Prevents recovery of data 
by utility programs 


Dealer Inquiries Welcome. 


. Ask The Doctor 


DataSentry system from Rainbow Technologies. 


Q. What is the DataSentry 
system? 

À. The DataSentry protection 
system consists of a combination 
of a hardware encryption device - 
Personal Access Key - and 
associated software that runs on 
an IBM or compatible PC having 
a parallel printer port and a 
floppy disk drive. The DataSentry 
provides three types of security: 
mandatory use of the access key 
to open a file, encryption and 
password protection. 


Q. What is inside the 
Personal Access Key? 


A. Inside each pocket-sized 
Personal Access Key is a pro- 
prietary custom-designed 
integrated circuit, often referred 
to as an Application Specific 
Integrated Circuit (ASIC). This 
ASIC was designed by engineers 
at Rainbow Technologies speci- 
fically for the DataSentry system. 
The full capabilities of the ASIC 
are known only to Rainbow. In 
operation, the proprietary ASIC 
implements a special function 
called an algorithm, chosen from 
many thousands of possible 
algorithms when the key is being 
ae Т at the Rainbow 


О RAINBOW TECHNOLOGIES 


0. What is the disadvantage of 
password-only software 
protection? 

A. The main disadvantage of 
password-only protection is that 
users find it difficult to 
remember a password unless it is 
something quite familiar to them - 
like their spouse’s name, their 
dog or the street they live on. It 
was recently estimated that 
about 75% of ARPANET 
passwords could be discovered by 
trying these three choices. 
Choosing a less familiar name 
requires that it be written down. 
This, of course, is a security risk. 
As a result, password-only 
protection is fairly easy to defeat. 


Q. What is the advantage 

of external hardware keys over 
internal security boards? 

A. Some protection systems 
depend on circuit boards being 
installed inside the PC. In 
addition to objection to the 
expense of installation and 
training, many users are reluctant 
to open their PCs. IBM PS/2s and 
laptop PCs do not accept the 
standard add-in boards. As a 
result, nearly all PC users have a 
strong preference to the addition 
of low-cost external hardware to 
achieve the desired protection. 


#1 In A Series. 


; 2 ' Your Most Important Questions 
Y ‚ About PC Data Security. 


scalating instances of PC data theft and misuse affecting both government and industry 
have shown the need for an effective yet easy-to-use data security Аран U. S. Public law 
100-235 now mandates that government agencies protect sensitive data files 


In response, Dr. Alan K. Jennings, Ph.D., inventor and co-founder of 
Rainbow Technologies, has designed the DataSentry™ an external 
hardware key that provides data file security without the problems 
associated with intemal hardware and software-based protection. 


In this first of a series of informational bulletins, Dr. Jennings answers 
some of the more frequently asked questions on PC data security and the 
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Q. Is the DES (Data Encryption 
Standard) government-specified 
algorithm available with the 
DataSentry system? 

A. Yes. The DES algorithm as 
defined by U.S. government 
standard FIPS 46 is implemented 
in the DataSentry system. 


Q. Can the DataSentry system 
be used on local area networks? 


A. Yes. It can be used on LANS 
as long as the automatically 
protected files are stored on a 
local computer. It does not 
matter if the application is stored 
on the local PC, on a shared file 
server or on any other PC. 


Q. Can a DataSentry system be 
used to secure mainframe data 
files? 

A. Yes. The mainframe could 
send files to the PC for 
encrypting or decrypting. 

Q. What are some of the new 
special features of the 
DataSentry system? 

А. Audit trail, log-on identifiers, 
and automatic encryption/de- 
cryption of entire directories. 

To consult Dr. Jennings and the 
DataSentry sales staff about 
your personal data security 
questions, call Rainbow 
Technologies today. 


I8011-A Mitchell South, Irvine, CA 92714 * (714) 261-0228 • TELEX: 386078 е FAX: (714) 261-0260 
Rainbow Technologies, Lid., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 
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THE UNIX Лип 


special device drivers), modifying the 
line printer spooler system (to get 
spooled printer output), adding systems 
to UUCP (for electronic communica- 
tions), and specifying backup schedules 
(to ensure that you won't forget to run 
backups). 

Very little mandatory work is neces- 
sary, in most cases, to just get the system 
running on a minimal DOS-equivalent 
level. It's only when you want to start 
taking advantage of all the things Unix 
can do that you have to start reading 
manuals. 


irst-time 
users should skip the 
swap space calculations 
and use defaults. 


What about those backups? Backups 
on Unix are no more critical or difficult 
than on any other operating system, 
which means that if you fail to run them 
consistently, you will get yourself into 
trouble one day. 

Then there's the issue of money. Unix 
costs quite a bit more than DOS. There 
are lots of manuals and disks, not to men- 
tion a certain amount of learning (which 
is an expense, even if it's just taking the 
time to read the manuals). And although 


there are versions (or look-alikes) of 


Unix around that will technically run on 
machines as small as an 8086, that's not 
realistic. You can't really run Unix with 
less than 2 megabytes of RAM and 40 
megabytes of hard disk space. This 
means you Il be spending more money on 
hardware, too. 


Be Honest with Yourself 

so the choice really has to do with what 
you use your machine for. For instance, 
are you using your computer for personal 
development, recreation, and intellec- 
tual stimulation? If so, and if vou're the 
kind of person who has to have the 
newest, most exotic hardware and soft- 
ware, you can dazzle your friends by 
buying Unix. Otherwise, it might not be 
such a wise investment. 

But suppose you're a home- or office- 
based programmer who needs to develop 
programs for several markets. Or maybe 
you're the "power user" in a small but 


growing office or department, with other 
people who need access to the same data. 
Or you're just a lone user who has to 
work with machines from DOS to main- 
frames, perhaps on multiple databases. 
In these cases, Unix starts making sense, 
both logistically and financially. 


Setting Up Xenix 

Say you've decided to at least think about 
it. What is physically involved in turning 
a running DOS system into a Unix sys- 
tem? I'll use the example of an 80386- 
based IBM PC AT clone and SCO Xenix. 
[ chose this setup partly because that's 
what I run on my machine, but more be- 
cause that's probably the most popular 
scenario in the industry right now. 

To install Xenix, you'll need at least 1 
megabyte of RAM and 20 megabytes of 
hard disk space (B0286-based systems 
can get away with as little as 512K bytes 
of RAM). SCO recommends a minimum 
of 2 megabytes of RAM, with which I 
heartily concur, and I add my own rec- 
ommendation of at least 40 megabytes of 
hard disk space (hopefully with a 28-mil- 
lisecond average access time). Multiuser 
systems, especially those running data- 
base systems or VP/ix (which runs DOS 
under Xenix). wil! need a minimum of 4 
megabytes of RAM to prevent swapping 
and excess paging. You'll want to avoid 
these conditions, as they signify that 
memory is being used inefficiently (e.g., 
by excess paging) or that processes are 
being saved to a special area of the disk 
due to lack of sufficient RAM (known as 
swapping). Both will slow the system 
down, though swapping is far worse. 

The swap partition is a separate area of 
the disk that is reserved for those times 
when the system is running out of RAM, 
so It swaps out, or writes to the swap 
area, the process data for a program that 
is not running. When it's time for that 
program to run again, it is swapped back 
in: The system reads the data from the 
swap area back into RAM and runs the 
program again. Naturally, this takes 
some time, but it's the way a small sys- 
tem handles large programs. It's also the 
way virtual memory works—the swap 
area of the disk takes up the overflow 
when RAM runs out. 

Even the relatively straightforward 
procedure outlined in current Xenix 
documentation can be confusing, since it 
tries to give as much information as pos- 
sible. First-time users should essentially 
skip the swap space calculations and use 
defaults whenever possible. І understand 
that SCO has taken this into account for 
is new release of SCO Unix System 

continued 
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‘into a ‘plotter - 


[арте your present printer turning 
out crisp, high resolution plots while 
vou continue to work, ош inter- 
ruption, at your РС. 

The EOgraph Plus add-on board 
lets you do that, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer offers. 

You can produce drawings 15 teet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 
Yes, the EOgraph Pius lets you do that, 
too—with ease. 

Think of it! Using virtually az» 
CAD or graphics program, vou can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
vour productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 


DEALER INQUIRIES EO graph 


WELCOME 


і Eniron Corp : 121 Westpark ы lus ОН 45459 | 


1 Please send information and independent test reports to E- 
І ёо | 
Г NAME | 
=l 
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Circle 256 on Reader Service Card 


 MEGA-Link" 


The universal 
transputer system 


er o ris C ШЕ suchas 
| -CAD/CAM -molecular design 
- aerodynamics -image processing 
- simulations -signal processing 
- robotics - artificial intelligence 


have а growing need for computing power ! 


Our MEGA-Link senes offers all the computi puting 
power yol need, combining high flexibility ã 
very reasonable prices. 


| MEGA-LinkO? plus: 


- 1,2, 4 or 8 megabytes 
- Up io 6û MIFS /SMFLOPS computing power per board 
High performance DMA-interface 


MEGA-Link02: 


= High performance graphics system with T425/TBOO + (5300 | 


- ا‎ lani لامالا‎ Ире, 1-2 megabytes video НАМ 
- Selectable resolutions reaching from 512'512 (50 Hz 
interlaced) up to 128071024 (67 Hz non- pixels 
|- 16 milion colors simultaneously or 256 out of 14 million 
` colors with the INMOS"G300 color video controller 


MEGA-Link03: 
- Single-transputer*systerm for large amounts of data 
- 1 T425/TBDO and 1-32 megabytes of RAM 

- High performance DMA-intertace 


All systems of the MEGA-Link series 


= work with each PC/AT*compatible, Amiga 2000707 Atari ST 


- are fully compatible in between and to INMOS*boards 
- can be connected to build up high performance networks 
- are supported by a wide spectrum of software 
(в.д. Parallel C, -Fortran, -Pascal, Helios? TOS" TASM 2) 
- coma with T425/T800 in the 20-, 25- or 30 MHz versions 
| - are 'Mada In Germany" wilh a 3 year limiled warranty 


| CALL US IMMEDIATELY FOR MORE INFORMATION ! 


WE ARE LOOKING FOR WORDLWIDE DISTRIBUTORS ! 


SANG 


SANG-Computersysteme GmbH 
Am Wuennesberg 13 * D-4300 Essen 1 


West Germany 
phone +49-201-7101191 °" FAX +49-201-710410 
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V/386, which will have a single prompt 
that's something like "Do you want the 
system to install itself?" This will go 
over a lot better for new users. 


About DOS 

There are two ways to run MS-DOS with 
Xenix. One is to keep a DOS partition on 
your disk: a logically separate area that 
Xenix doesn't even know about. You can 
then boot up your systerri (from the hard 
disk) into either DOS or Xenix, but not 
both at once. This might be а good plan 
during a DOS-to-Unix transition, since 
you will still have the security of having 
all your DOS files and procedures intact. 


few 
programs will balk 


at living in 
the Xenix partition. 


Another method is to purchase either 
VP/ix, which is a separate product that 
runs under Xenix on the 80386, or 
SCO's new Open Desktop product, 
which uses Merge 386 (a different prod- 
uct than VP/ix, but it performs about the 
same functions). Using one of these DOS 
migration packages allows you to essen- 
tially run the entire DOS operating sys- 
tem as a task or a program under Xenix. 
You can enter DOS, run your DOS pro- 
grams, and then exit back to Xenix. Or 
you can set things up so you can type the 
name of your DOS application and run it, 
automatically entering and leaving DOS 
with no additional effort on your part. 
The advantage is that the DOS programs 
and files can be stored on the Xenix file 
system {transparently to DOS), so they 
can be manipulated, copied, and backed 
up like any other Xenix files. You still 
have access to your DOS partition, if 
there is one. 

If you already have DOS, you are 
warned to back up all your DOS files be- 
fore installing Xenix and to leave at least 
a 6-megabyte partition free for Xenix. I 
recommend 10 megabytes if you can af- 
ford the space. Even if you're planning to 
run VP/ix, I suggest setting up a small 
DOS partition anyway, because a few 
programs will balk at living in the Xenix 
partition or running on anything but na- 
tive DOS. 


Rolling Up Your Sleeves 

Basic Xenix takes up eight floppy disks 
and will install on any normal IBM-com- 
patible hardware, including Intel In- 
hoards. Most video and serial cards will 
work, and both standard and nonstan- 
dard hard disk drives (including RLL 
[run length limited] or a second drive 
controller) are supported, although you 
should contact SCO for a complete list. 

To get started, you simply insert a 
boot floppy disk, which brings up the 
Xenix kernel, The installation procedure 
leads you through a hard disk parameter 
menu, which you should be able to skip if 
your disk has already been installed 
under DOS. Then it shows you the parti- 
tion table, where you allocate as much 
space to Xenix as you want, and allows 
you to specify any bad blocks on your 
disk (it can also scan the disk for had 
blocks; any bad blocks are automatically 
remapped). 

You're almost done with the hard part 
by now, The installation menu then runs 
a program that figures out how much 
swap space you'll need. After another 
few questions, the new file systems are 
created, you're prompted for your soft- 
ware serial number, and you reboot the 
system from the hard disk. At this point, 
it gets boring because you just keep in- 
serting floppy disks in response to 
prompts. 

Finally, you tell Xenix which time 
zone you are in, and you're up and run- 
ning for real. You can log in, run back- 
ground commands, and all that other 
good stuff. 


It's Alive! 

Yes, you now have a live Unix system. 
But before setting off in full stride, you 
should be sure that it is tuned to your spe- 
cial needs (which I'll cover in next 
month's column). You will see the flexi- 
bility (and some of the complexity) that I 
have been talking about. 

50, now the exciting part begins: get- 
ling the system configured to your hard- 
ware and learning how to make Xenix 
work the way you want it to. As the 
months go by, you will be seeing more 
and more gems for the Unix veterans as 
well. ш 


David Fiedler ts editor and publisher of 
the Unix newsletters Unique and Root 
and coauthor of the book Unix System 
Administration. He can be reached on 
BIX as "fiedler." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


| . THE COMPUSTAR. 
"THEORY OF SENSIBILITY | 


C=a 


Okay, we admit it тау not be as | 

profound as Einstein’s Theory of 
Relativity. But, if you're a computer | 
user, we bet it’s a bit more, shall we | 

say, "relative" — not to mention a 
JL he "C" stands for CompuStar, — the world's 
first and only multi-processor, convertible bus" 
microcomputer. And, as the theory states, 
Compustar means AT, MCA and EISA compoti- 

bility — all in a single system. 


A CONVERTIBLE BUS? 


Each Compustar features snap-in bus 
"modules" that let you convert from one bus 
standard to another — a PC/AT! bus, a PS/2 
- (МСА) bus. . .or both! 


SNAP-IN PS/2 
AND AT BUS MODULES. 


Depending on configuration, you can have 
up to 13 AT and/or Р5/2 bus expansion slots. 
Plus, when the new EISA bus becomes popular, 
we're licensed to offer it as well. 


THREE COMPUTERS IN ONE. 


же are not the only thing you can reconfigure in a 
Compustar. Each system can be equipped with any of three 


фетеса та ғат. 


|$ 


the other more powerful modules.* But that’s not 
all. CompuStar features an incredible seven 
disk/tape compartments that we'll gladly cus- 
tom configure for you at the factory. No matter 
what your application, we can tailor fit a 
Compustar to match it precisely. 


CPU MODULES ARE INTERCHANGEABLE. 
| IT’S NUMBER ONE RATED. 


If you're thinking a computer with as much 
flexibility as CompuStar would have to compro- 
mise something, like performunce — think again. 
With a MIPS rating of 6.1, the CompusStar is 
one of the fastest, most powerful systems avail- 
able. In fact, CompusStar's performance and flex- 
ibility so impressed InfoWorld magazine they 
gave it the highest rating of all hardware prod- 
ucts tested in 1988! That's astonishing when you 
consider you can buy a Compustar for thousands 
of dollars less than a comparably equipped sys- 
tem from ІВМ or Compaq. 


If you're shopping for the next generation 
in personal computers, why not call us today at 


803/796 -7800 to arrange an on-site no obligation 30 day 


CPU Modules — an 8086, an 80286 or an 80386. Since the 
modules are interchangeable, you won't have to worry 
about buying the wrong computer system. We'll even let you 
trade-in your CPU Module toward the purchase of any of 


CompuStar, trial in your office." Relatively speaking, it's the 
onlv sensible thing to do. 
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| с... gave five stars to our 
PÛ DIGEST 1200 bps modem and top- 
| ) rated our 2400 bps modem. 


‚.. gave our 2400 their 
coveted ‘Вет Busy" tile. 


Registered Trademarks OKIDATA, Oki America, Inc, 
Marque deposec de Oki America, Inc. 

Irademarks: PC Digest, Sational Software Testing 
Laboratories, Inc; PC Hord PC World Communt- 
кайп», Inc 
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OKIDATA introduces a line 
of PC modems that run so cool 
they're guaranteed for 5 years. 


Our new 1200, 2400 and 2400 P/us PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 


That's important in any modem, and it's vital in the 
case of an internal board. That's why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat —and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 


But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni- 
cations all over the world. And you'll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 


To see our new “cool machines"' in person, visit your 
OKIDATA dealer. Or call I-800-OKIDATA for the name 
of the dealer nearest vou. 


OKIDAT 


an OK! AMERICA company 
We put business оп paper. 


These days, you сап 
take plenty of computer 
power on your business 
trips—but don't forget 
the screwdriver 


s this 15 being written, I'm on 

assignment in Honolulu, see- 

ing to the final stages of a LAN 

installation. I'm carrying a Ze- 
nith SupersPort 286 equipped with a 
hard disk drive, LAN diagnostic soft- 
ware, an Ethernet card, and a Diconix 
150 Plus printer. (Who says portables 
have limited capabilities?) 

I've carried other computers on trips 
throughout the world, to points as remote 
as the jungles of the South Pacific. Іп- 
deed, without a laptop, I'd be hard 
pressed to do my work, and it would be 
impossible to file my columns for BYTE 
and BY TEweek. 


Practical Concerns 
Air travel has a number of perils for the 
computer user. Chief among them can be 
the security check, especially in these 
days of heightened concern about elec- 
tronic devices. If you're traveling with a 
portable, be prepared to turn the ma- 
chine оп to prove that it is a computer and 
not some other kind of device. А battery- 
powered computer will be a lifesaver 
here. Î watched a Compaq owner miss his 
plane from Washington-Dulles because 
his computer required a power cord to 
run and he had packed the cord in his 
checked luggage. Му Zenith, with its 
battery, powered right up, and I was 
through the checkpoint in seconds. 
These security hassles may be re- 
placed by something worse—an outright 
ban on all electronic equipment on com- 
mercial airlines. At this writing, the 
Federal Aviation Administration is con- 
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EXPERT ADVICE 


DOWN TO BUSINESS Ш Wayne Rash Ir. 


sidering such a move. This ban would in- 
clude carry-on and checked luggage. If it 
goes into effect, you will have to ship 
your laptop ahead of you. Of course, you 
could also take the train and avoid these 
problems entirely. 

Some airlines operate special execu- 
tive lounges for their business travelers. 
United's Red Carpet Clubs even go so far 
as to include a modem connector on each 
phone. Now, if they'd only put the power 
outlet close enough to the phone... . 5а 
common inconvenience in hotel rooms, 
as well. 

One of your greatest challenges in 
working from your hotel room is simply 
attaching your computer to the telephone 
system. While many hotels, including 
Embassy Suites and Hyatt, have started 
providing telephones with modem ports, 
the majority of them do not. Fortunately, 
many do use the same RJ-11 modular 
connector your home phone uses. In 
either case, is easy to plug your eom- 
puter into the phone system. 


There are always a few hotels that 
make it hard for the business traveler, 
though. Not only do they have no modem 
ports, their phones are hard-wired into 
the wall. In these hotels, you have no 
choice but to use your screwdriver (you 
did bring a screwdriver, didn't vou?) to 
remove the wall plate for a look. Interest- 
ingly, many hotels have their modular 
connectors hidden behind a wall plate. 
Once you have access to the connector, 
you can use your modem to call BIX or 
other important services. 

There are, of course, the hard cases— 
the ones that really are hard-wired, 
rather than simply disguised. If you are 
lucky, there will be a connection block 
behind the wall plate. Otherwise, you 
will have to dismantle the phone itself. in 
either case, you use a cable that has spade 
connectors on one end and a modular 
plug on the other. The leads are color- 
coded, and you will find screw terminals 
inside most phones. Simply conneet the 

continued 
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color-coded wires to their like colors апа 
reassemble the phone. Then connect the 
modular connector to use the modem. 
But remember, when the hotel man- 
ager asks you what you’ re doing with that 
screwdriver, you're on your own... , 


Business Uses 

There are as many uses for traveling 
computers as there are travelers with 
computers. When the FDIC shows up аға 
bank closing, it arrives with computers 
in hand. Likewise, many of today’s audi- 
tors bring a computer along, as do law- 
yers and consultants. These computers 
run Lotus 1-2-3, dBASE, WordStar, or 
any of a thousand applications that peo- 
ple need in their work. 

Some get even more exotic. Because I 
work with LANs a great deal, I am cur- 
rently using a Xircom Pocket Ethernet 
Adapter. This is a slim box that attaches 
to the parallel printer port on the rear of 
the Zenith and allows me to connect to an 
Ethernet LAN. Xircom includes a disk 
containing Novell software, so you can 
configure your laptop computer either as 
a workstation or as a file server. I can use 
it to perform diagnostics and tests of a 
LAN without having to first transfer any 
software to another workstation. 

At this point, unfortunately, most of 
the diagnostic software doesn’t know 
about the Xircom, so those packages, in- 
cluding Brightwork Development’s E- 
monitor, can’t be used with it just yet. 
This is especially too bad with E-moni- 
tor, which is a very useful tool and would 
be even more so if it supported the Xir- 
com Pocket Ethernet Adapter. 

Having the Xircom adapter saves some 
time, of course, but it also gives me a 
known quantity with which to work. If 
need be, I can carry the SupersPort over 
to another LAN to confirm its proper op- 
eration. That way, LAN testing becomes 
somewhat less of a black art than is usu- 
ally the case. 


Portable Printing 

If there is a portable printer designed 
with the business traveler in mind, it is 
the Diconix 150. This is a tiny ink-jet 
printer that runs on C cells, emulates 
either an IBM or Epson printer, and fits 
into the Zenith's carrying case, right 
along with the Zenith. 

There are other portable printers, of 
course, and some that can be made porta- 
ble. The Hewlett-Packard ThinkJet has 
been around for years. Like the Diconix, 
it's small and easy to carry. Unlike the 
Diconix, it doesn't come with built-in 
batteries. Some dot-matrix printers are 
small enough to be portable, although 
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ITEMS DISCUSSED 


Diconix 150 Plus 
Eastman Kodak Co. 
343 State St. 
Rochester, NY 14650 
(800) 342-6649 
Inquiry 1101. 


SupersPort 286 Model 20.... $4999 
Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(312) 699-4800 

Inquiry 1102. 


Toshiba America, Inc. 
9740 Irvine Blvd. 
Irvine, CA 92718 
(714) 583-3000 
Inquiry 1103. 


Xircom Pocket Ethernet 


22231 Mulholland Hwy., 
Suite 114 

Woodland Hills, CA 91364 
(818) 884-8755 

Inquiry 1104. 


most of them are simply small desktop 
printers and aren’t designed for the rig- 
ors of travel. 


Portable Pointers 

Here are some ideas that will help you 
decide whether you want to do comput- 
ing on the road, and if so, what to use. 
First, I'1l consider the computer itself: 


* Unless there is an overwhelming rea- 
son to do otherwise, consider a battery- 
powered computer. It will let you work 
along the way, and it will assure you that 
you will be able to operate your computer 
once you reach your destination. 

* Unless you know you will never have to 
carry the computer through an airport on 
a tight connection, opt for something 
light. А 30-pound transportable is sim- 
ply too heavy for most air travelers. 

* А backlit screen is vital for marginal 
lighting conditions—as in all airplanes, 
most airline terminals, and nearly all 
conference rooms. If you don't have a 
backlit screen in these conditions, you 
may not be able to see it at all. 

* A carrying case is usually expensive, 
but it will save your computer when noth- 
ing else will. The case also gives you 
somewhere to put chargers, cables, soft- 
ware, and even Diconix printers. 


° An internal modem, portable fax 
cards, and network cards are invaluable 
if you need them. If you don't, they only 
add weight and take power. 

e If you can get an extra battery for your 
computer, consider doing so. Batteries 
usually run out when you need them the 
most. 

* A hard disk drive can make a portable 
computer seem just like your desktop 
model; without one, you may feel handi- 
capped. So many of today's programs re- 
quire enormous amounts of disk real es- 
tate. WordStar and WordPerfect, for 
instance, require a couple of megabytes 
to run properly, and they need to access 
additional files during operation. 

While there is an additional battery 
drain with a hard disk drive, the Conner 
Peripherals hard disk drives used by Ze- 
nith and others use a mere 2 watts, which 
has very little impact on battery life. 
Most likely, doing without the software 
you are accustomed to would have a much 
greater impact on your work habits. 


Finally, there's the question of surviv- 
ability. No computer (except, perhaps, 
one designed for the military) is rugged 
enough to be checked as baggage. Never- 
theless, some laptops, notably Zeniths, 
are awfully strong. In the course of my 
travels, I dropped a Zenith laptop on the 
railroad tracks beneath a train in Brus- 
sels. I also had one rained on while using 
it at Waikiki. Then there was the one that 
fell down the steps on a London double- 
deck bus. And of course, we can't forget 
the time the porter slammed it into a wall 
in Guam. In each case, the laptop sur- 
vived with no ill effects. I suppose that 
Zenith's laptop contract with the mili- 
tary has had something to do with this. 

Travel with a computer can be highly 
productive. It allows you to use time that 
would be wasted otherwise. It also 
allows you to be more effective once you 
reach your destination. In some cases, it 
makes jobs possible that weren't possible 
before. At the very least, it gives you the 
same level of support you were used to 
back at the office. Ш 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession- 
al staff of American Management Sys- 
tems, Inc. (Arlington, VA). He consults 
with the federal government on micro- 
computers and communications. You can 
contact him on BIX as "waynerash, ” or 
in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


| 


U ser Jet Garbers, Crosstalk 
Communications! Director of 
Soffware Development, has been 


debugging with Periscope’ Model 


IV and savs, "The hardware 
really makes Periscope shine, 
espectally when vou ‘ve got 
frming-related problems. I can 
How track down changing 
pointers ана allered buffers on 
ту 386. I've been using it to 
debug: Crosstalk” Mk. 4 and 
there's just no belier way to do 
ш 

Periscope ГУ gives you the ability 
to debug time-sensitive programs, 
hardware-interrupt routines, and pro- 
grams with intermittent errors. You can 
run your program at full speed while 
tracking down unwanted mernory 
overwrites. You can use the information 
captured in Periscope IV's real-time 
trace buffer to see EXACTLY what the 
system is doing, and to improve its 
performance. 
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NEW FROM PERISCOPE 


Compatible with virtually any 286 or 386 with an ATstyle bus, Periscope IV 
works on machines running up to 25MHz with any number of wait states. 
Because it gets information directly from the CPU, instead of from the system 
bus, Model IV is not sensitive to bus compatibility issues, 

Periscope IV collects CPU information in its hardware trace buffer while 
the CPU runs at full speed. Whether you tell Periscope IV to capture just 
selected information or to capture everything, you can use its powerful trace 
buffer commands to search for and display the execution history the way you 
need to see it. Апа you can use the CPU cycle count information to get the last 
bit of performance out of your code. 

With Periscope IV you can set hardware breakpoints on memory accesses 
(within the first 16МВ), ПО ports, and data. You can also set breakpoints on 
the occurrence of specific sequences of events, such as "watch for the routine 
FOO to begin executing, then while it is, watch for the variable BAR to be 
written. This capability, called sequential triggering, enables you to define 
complex conditions, then stop your program and examine what has happened 
when these conditions occur. 

If you're developing a large application that needs all of the lower 640K, vou 
can use the optional Plus board to keep Periscope totally out of normal DOS 
memory. The Plus board requires the use of a second slot. 

The Periscope IV software is an extension of the software that comes with 
all models of Periscope. So, along with Periscope IV's powerful hardware, vou 
get a full-function software debugger with source and symbol support for most 
popular PC compilers and linkers, Microsoft® Windows support, PLINK 
overlay support, dual monitor support, support for debugging device drivers 
and TSRs as well as regular programs, DOS independence, crash recovery, 
ease-of-use, and much тоге, 

Prices on Periscope range from $145 for software-only Model П-Х to $2,995 
for а 22MHz 386 hardware-assisted Model IV. Call 800/722-7006 for pricing 
details, free information, to talk about your debugging needs, or to order your 
Periscope, 


MAJOR CREDIT CARDS AND QUALIFIED 
COMPANY PURCHASE ORDERS ACCEPTED 


Bit JJ] Periscope 


Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 

FAX 404/872-1973 
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After you crash and 
burn, getting back 
to work shouldn't be 
this hard 


am angry. Not a little bit, but a lot. 
Why? I just spent the better part of 
my evening trying to recover a 
crashed Jasmine DirectDrive 140 
hard disk drive. You probably know that 
horrible warning dialogue by heart: 
“This disk is damaged. Do you want to 
initialize it?" Initialize it! Are they kid- 
ding? I had 128 megabytes of data on that 
disk! And you're given two pretty ex- 
treme options: Yes or Cancel. That's it. 

If you say Yes, you also say yes to 
wiping the disk of all your files. Good- 
bye years of work. See you later. If you 
say Cancel, you can never mount and use 
the disk in its current shape, because 
somehow the directory structure has 
been scrambled. In both cases, you can't 
get to your files, which makes the disk 
useless, unless you need a paperweight. 

Now you might say that this sort of 
thing goes with the territory, and in a 
calmer and more rational moment I'd 
agree. But I’m tired of being calm and ra- 
tional when it comes to drive crashes, 
tape backups, and file recovery pro- 
grams. So, even if it won't help me fix 
my sick drive, at least ГІ feel better once 
I tell you what's wrong with all this hard 
disk drive backup and recovery business. 
And maybe it will save you from the 
same fate. 

I do a full save to DC-2000 tape once a 
week, and daily incremental backups, 
also to DC-2000 tape. However, the 
problem is that no matter how religious 
you are in doing backups, restoring 
backed-up data is a pain. And backed-up 
data is never as fresh as the stuff that’s on 
your disk, so you'll always lose a few 
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files. Often, the few files you do lose are 
the most critical ones at the time the 
drive fails. Backups keep you from a cat- 
astrophic loss of data, but they just don't 
keep you from wasting time rebuilding a 
failed disk or recreating critical files. 


А Solution? 

If backups aren't going to save you from 
the drudgery of rebuilding a disk, what 
can? Symantec Utilities for Macintosh is 
supposed to. Unfortunately, I haven't 
had much luck with it. SUM is a package 
of several different disk management and 
recovery utilities. The important part for 
preventing hard disk drive losses is 
called the Guardian INIT. 

Guardian installs on all your hard 
disks and records a separate hidden di- 
rectory of the disk whenever you shut 
down or restart your Mac normally. 
Guardian can also save the directory in- 
formation for deleted files into a hidden 
file so that you can recover them later (or 
at least until the files are overwritten). 


The hidden disk and file directories can 
also be backed up to floppy disks, tape, 
or another hard disk, in case the versions 
saved on the disk in question get trashed 
when it fails. 

That's all fine in theory, but the prac- 
tice leaves much to be desired. First of 
all, the only time the Guardian lists get 
updated is when you normally shut down 
or restart the Mac. If you've created or 
edited a bunch of files since your last 
normal shutdown/restart and your Mac 
disk fails, those files are not recorded on 
the Guardian lists. And if the Mac dies 
while writing the Guardian files, they're 
usually scrambled and unusable. 

Second, the Guardian lists tend to be 
large. For example, on my hard disk 
drive, with 128 megabytes of files (over 
4600 files in 600 folders), the Guardian 
disk record was more than à megabyte in 
size, so it wouldn't fit on an 800K-byte 
floppy disk. 

Third, the Guardian files are no more 

continued 
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resistant to damage caused by a software 
disk failure than any other files. If the 
disk sector that carries these hidden files 
was creamed during the failure, SUM 
can't use them to recover the disk's di- 
rectory, And. unfortunately, SUM does 
a poor job of deciding whether or not the 
Guardian files on the crashed disk should 
be trusted or not. 

I tried restoring my failed DirectDrive 
140 over a dozen times using the Guard- 
ian files on that disk. Every time, the 
SUM Disk Clinic application told me that 
the disk had been fully recovered. Every 
time I quit that application and rebooted 
(as instructed), the Finder said that the 
disk was damaged and unreadable. I fi- 
nally had to use a day-old set of Guardian 
files that I had backed up to tape to re- 
cover the disk. That recovery mostly 
worked, although so far Гуе found that 
about 10 percent of the files I try to 
launch have been damaged and need hit- 
tinkering. 

The problem is even worse if you've 
failed to install Guardian or if none of 
your Guardian files can be read, Then 
you must use SUM 's file-hy-file disk re- 
covery utility. This utility works. It will 
pull everything off your damaged disk 
(of course, you have to have another hard 
disk for copying). But your directory 
structure will be history: Files will be in 
and out of folders, and folders will be 
listed. but empty. Basically. you'll re- 
cover your files and little else. If you've 
got the amount of data that I have, tt can 
take months to recreate some semblance 
of order from this chaos. 

Although I'm annoyed that SUM 
doesn't do more in its current incarnation 
and doesn't make recovery easter, I have 
to give Symantec kudos for at least let- 
ling me salvage an otherwise dead disk. 
That's an important bottom line, and one 
to remember when you get that sickening 
"disk damaged" message. I've tried 
plenty of other disk recovery programs 
that don't come close to the sophistica- 
tion and success rate of SUM. 


Apple's Omissions 

The basic problem, however, is not Sy- 
maniec's. It's Apple's. Like many of 
vou, І pored over the previewed specifi- 
cations for System 7.0 that Apple re- 
leased at the May Developer's Confer- 
ence. I was impressed by the Finder 
enhancements, outline fonts, virtual 
memory, interapplication communica- 
tions, improved print management, 
Communications Toolbox, and the rest 
of the goodies. But I wasn't impressed by 
the omissions—obvious ones from my 
point of view. 
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DirectDrive 140 

Jasmine Technologies, Inc. 
1740 Army St. 

San Francisco, CA 94124 
(800) 347-3228 

(415) 282-1111 

[Inquiry 981. 


Symantec Utilities for 

Macintosh 1.1................ 599,95 
Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800) 228-4122 

(408) 253-9600 

Inquiry 982. 


Where was built-in scripting and а 
script editor, so that I can build an auto- 
backup script that would create shadow 
directories on other drives? Where were 
Apple’s built-in disk recovery utilities? 
[п short, where were the built-ins that 
will make disk crashes less frequent and 
less disastrous? Nowhere in the System 
7.0 specifications that I saw. 

Of all the suggestions that Гуе made to 
Apple in the past year ahout what needs 
to be in Future operating systems, file in- 
tegrity 15 the most important. If you can't 
trust your hard disk drive, using your 
Mac becomes a scary scenario. Apple 
must address this problem quickly. 
While I applaud the third-party efforts of 
Symantec and others, it's not their job to 
fix deficiencies іп Apple's operating sys- 
tem. And let's be clear here: These are 
major deficiencies. Anytime that 128 
megahytes of data can vanish without 
warning, you've got an operating-system 
problem. 

We shouldn't have to waste our time 
running recovery programs. The Finder 
should have an entire menu just for disk 
integrity. This menu should include 
every manner of disk recovery utility that 
Apple can think of, and it should be 
transparent to the user, It should also in- 
clude options for setting "reliability fac- 
tors," so that users with large disks could 
opt for slower performance if it means 
their disks will be better protected 
(either by shadow directories, parallel 
structures on other disks, or the like) 
from software crashes. 

Also on the menu should be disk 
analysis and modification tools for the 
technically sophisticated, who need to 
examine their disks and perform surgery 
on them. This menu should also include 
backup dialog boxes, for doing every 
kind of backup (e.g.. tape, floppy disk, 


WORM [write once, read many times] 
drives, or erasable CD-ROM drives) in 
every kind of way (е.р., unattended. 
timed, or parallel structure). 


Apple's Responsibilities 

The point is that Apple should take the 
lead in making its operating system more 
robust, and not leave that to third-party 
vendors. Apple should take the lead in 
preventing drive crashes and making 
backups transparent, not third-party 
vendors. Apple should take the lead in 
making disk errors and failures easily re- 
coverable, not third-party vendors. 

Apple has often said that the Mac op- 
erating system is its competitive advan- 
tage, its intellectual property. Thats one 
of the reasons that Apple has defended it 
with the suits against Microsoft and 
Hewlett-Packard. But intellectual prop- 
erty is a double-edged sword: It implies 
responsibilities on Apple's part that go 
way beyond the ownership of the system. 
These are Apple's responsibilities to its 
customers, to the MacFolk who have 
made Apple a 4-billion-dollar-a-year 
company. For them, disk and file-system 
integrity should be a given, and not 
something that they have to seek with 
outside utility programs and other kinds 
of baling wire and spit. 

With System 7.0, Apple has shown us 
a solid view of what the 1990s will bring 
in personal computer operating systems. 
The distinction between personal com- 
puters and larger ones will become even 
тоге inconsequential as the small ma- 
chines are given all the features that 
users Of big machines have enjoyed for 
years. With the advent of 05/2, Apple 
has some serious competition with its vi- 
sion and an even bigger reason to concen- 
trate on the basics of file and disk integ- 
rity. 

As small computers do more and more 
of the work of computing, the reliability 
of file systems may make the difference 
in the success or failure of an operating 
system and its computers. Apple needs to 
keep this thought at the forefront as Sys- 
tem 7.0 and future Macintosh operating 
systems start to roll out of the Cupertino 
Jabs and into the disk-duplication 
factories. M 


Don Crabb is rhe director of laboratories 
und a senior lecturer for the computer 
science department at the University of 
Chicago. He can be reached on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lune, Peterborough, NH 
03458. 
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EXTREMELY POWERFUL 


DesignCAD 3-D version 2.0 is as powerful 
as most CAD systems costing $5000 - 
$10,000! Features like: Complex Extrusions- 
linear, scaler, and circular, Blending of Sur- 
faces. Shading. Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... at 
any price! Engineers, Architects and Consul- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-П, 


DesignCAD 3-D version 2.0 ıs available from most retail computer stores, ог you may order directly from us. 


VERY EASY TO USE 


Just because DesignCAD 3-D 15 powerful doesn't 
mean itis difficult to use. Single keystroke сат- 
mands and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-D а 
snap to use! While not required, DesignCAD 3-D 
supports al! popular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In а recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 


Still dont beleve us? The goblet pictured below 
required only 16 keystrokes and 3 commands to 
create! The top, front, side, and isometric views 
were created simultaneously... in less than one 
minute! 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 


There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our pnce/performance ratio. Many people 
make the serious mistake of thinking that itis neces- 
sary to spend thousands of dollars to obtain "a good 
3-D CAD system." This is not true! We talk to people 
everyday that are sadly disappointed with their 
“expensive” CAD systems. Don't be one of them! 
Cal us and we will send you a complete set of 
literature and a free slide show demo disk Once 
you compare Design CAD 3-D version 2.0 with other 
m systems we know you will choose Design CAD 


DON'T TAKE OUR WORD FOR IT 


Herg 15 what other people have to say about Design 
CAD 3-0: 
“After you ve worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key" to execute а com- 
mand. An extremely ergonomically designed pro 
gram. 
HENRY LÊVÊT, Leve & Dag Architects : New Craans LÀ 
Designéd а 65,000 sg. H nursing home using Смарг 
"Recently | worked with a firm that builds decks. 
They purchased your product on my recommenda- 
Lon. | sat down wath them and in two hours they 
were very proficient ın DesignCAD, Now they are 
more effective; and we can communicate... its 
wonderful to be able ta do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 
1 TURNER. Arhitecti TAD Lii- Tha Асија, Tasas 
‘Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
пте сап be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D). 
DR STEVENS. MASA Space Scientisi/Engaear 


HOW DO | GET GNE? 


VERY LOW PRICED 


The first question asked by many people is, 
"Why is Design CAD 3-0 priced so low?" The 
answer? After developing DesignCAD 3-0 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets оп 
the market We took employee polls, Finally, in 
the great American Tradition, we said, "Аме... 
What the Heck! Let's see the other guys 
beat this price!” Design CAD 3-D version 2,0 
sells tor $399. 


ee і 
***American 


Small Business Computers, Inc. 


DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 


need to run DesignC AD 3-D is an IBM PC Compatible and 640K RAM, Design CAD 3-0 supports most graphics 
cards, printers, plotters and digitizers. Free information and а demo diskette are avadable by contacting us at: 
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327 South Mill Straat 
Pryar, OK 74361 
9818/B25-AB44 

FAX. 01-315-625-8369 

TELEX: 3102400302 


Pluses and minuses 
of OS/2 from 
those working with It 


ast month, I talked about the lat- 

est developments іп OS/2 pro- 

grams. This month, ГІ be talk- 

ing to three of the people who 
are developing those programs: Dave 
Nanian, Doug Hamilton, and Martin 
Heller. 

Nanian’s text editor, BRIEF, needs no 
introduction. Ever since it appeared sev- 
eral years ago, BRIEF has accumulated a 
fair-size following in the programming 
community. That’s no mean feat, be- 
cause text editors are like favorite easy 
chairs to programmers. Nanian con- 
verted BRIEF to OS/2 because “I got 
tired of switching to the compatibility 
box [the DOS mode session] to run my 
editor when writing code." 

Doug Hamilton doesn't come to OS/2 
from DOS, but rather from an extensive 
Unix background. He worked until re- 
cently for Prime Computers. Prior to 
that, he worked for IBM. The Hamilton 
C Shell implements the popular Unix C 
shell under OS/2. OS/2's optional com- 
mand-line interface looks like the DOS 
CLI, with many of the DOS limitations. 
The Hamilton C Shell will appeal to 
those who prefer Unix system com- 
mands—the Unix 1s directory command 
works, for example—but the DOS com- 
mands also work, so you can use either 
1s or DIR. Unlike DOS commands, most 
of the C shell commands are self- 
documenting: If you just invoke them 
with the -h switch, you get help on the 
command. 

Martin Heller has wide experience 
with several computer environments. He 
is now converting two packages to run 
under OS/2; they'll probably be on the 
market by the time you read this. The 
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TALKING TO 
OS/2 DEVELOPERS 


first product is an engineering applica- 
tion called MATDB, which provides 
metallurgical characteristics of hordes of 
materials. For each metal, MATDB 
gives data for 40 properties at 20 tem- 
peratures under 20 conditions. (Condi- 
tions refers to whether the material was 
cold-rolled, annealed, or the like.) The 
second product is ENPLOT, an engi- 
neering graphics program that is under- 
going beta testing for Windows under 
DOS. 


The programs that these developers 
work on provide an interesting cross 
section of genealogies: BRIEF started 
out life as a standard DOS application, 
the Hamilton C Shell is a new application 
first developed under OS/2, and MATDB 
was originally a Windows application. 


Developers on OS/2 Acceptance 

Despite the differences in the programs 
and the markets that they appeal to, all 
three developers agreed that OS/2 will be 
successful, even though it will take some 


time to become established. 

Nanian says, "Debugging is far easier 
under OS/2, and OS/2 applications can 
be built to work under DOS. I do like 
OS/2, I hope it succeeds, but DOS will 
be around for a long while. Developers 
must make sure that their OS/2-inspired 
programs run well under DOS. Ап ap- 
plication can't work well and stink under 
DOS. Ignoring either DOS or OS/2 peo- 
ple is foolish. Virtual memory is an 
example. Just because DOS doesn't have 
that feature doesn't mean you can't add it 
to your application, if it's important." 

While Hamilton agrees that OS/2 ac- 
ceptance is going slower than he thought 
it would, he thinks that DOS-to-OS/2 
conversion will be swift once it starts. 
“ At some point, people will see just what 
OS/2 can do; then there'll be a flood of 
applications. Lots of new computers are 
being sold today. Lots of new machines 
mean lots of new people who haven't 
invested in DOS." He adds, "In 1992 
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OS/2 


DOS? 


MultiBoot 
is the answer. 
BYTE May 1989 


MultiBoot Brings OS/2 
Back to Earth 


Bolt Systems has come to the rescue with 
о program colled MultiBoot, which does 
away with the dual-baot problem for 
good 

MultiBoot is simple, inexpensive, and 
foolproof, and i works flawlessly, I's a good 
example of a utility that fills o much-needed 
niche, 


—Sfan Miasthowski 


05/2 NOTEBOOK ET 


Once you've spent thousands of dollars on 
05/2 and an Q5/2-ready work stotion, 
what's another $49 95 lo have easy occesslo 
DOS? Highly recommended. 


га —Murk Minasi e 


Not oll DOS programs work inthe О5/2 
compotibility box. MultiBoot lets you 
instal! both systems in your computer. 
MultiBoot works with DOS versions 
3.0-4.0] up. And О5/2 versions 1.0 
and 11. 


TO ORDER: 


Send $49.95* + $3.00 shipping and 
handling (check or money order) to: 


MultiBoot, Bolt Systems, Inc. 
4340 Eosi-West Highway 
Belhesda, Maryland 20814 

or call 1-301-656-7133 

FAX: 1-301-907-8736 to order 
by Viso/Mostercard. Specify 3.5" 
or 5.25" diskettes. 


"Млгүісіні residents odg 5% sales taa 
Ask obo gur volume discounts 
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we'll chuckle about all those folks who 
wondered if DOS would really be re- 
placed." 

Should you convert to OS/2 today? 
"Not unless you're à developer." says 
Heller, although he notes, "That will 


he three 
agreed on the question 
of OS/2’s value as a 
development platform, 
saying that OS/2 
made development 
much easier. 


м 


change this summer.” Heller predicts 
that à "killer application" will be out 
soon. What would a killer application for 
OS/2 be? 

“PageMaker,” says Heller, "Page- 
Maker really shines with more memory, 
and Presentation Manager applications 
have access to lots of memory. The PM 
version of PageMaker is at least three 
times better than the Windows version. " 


OS/2 as a Development Environment 


The three agreed again on the question of 


OS/2's value as a development platform, 
saying that OS/2 made development 
much easier. Nanian and Heller com- 
mented that the virtua] memory feature 
of OS/2 simplified their code. In both 
cases, they'd been forced to implement 
viriual memory under DOS, nû picnic of 
a task. 

Heller's МАТОВ program organizes 
data into folders. Under DOS, such fold- 
ers must be limited to 200 materials 
Under OS/2, there is virtually no limit. 
Another example comes from the dala- 
base side. Under OS/2, the database's 
tables are built up in the background, 

"OS/2 has some powerful debugging 
tools," says Heller, so that the conver- 
sion to OS/2 was really not à big invest- 
ment. "It's actually easier to debug the 
OS/2 code than the DOS code. At this 
point, і make changes to the OS/2 ver- 
sion, then move the changes back to 
DOS. Î found bugs in the OS/2 version 
that had eluded me for two years under 
DOS." 


For much of the debugging, Heller is 
using Logitech's MultiScope debugger 
“It's better than Code View, It gives you 
more views of the application, Features 
like the postmortem debugger can be 
incorporated into vour ordinary ver- 
sion." 

Unlike CodeView, MultiScope will 
analyze after ihe fact why a program 
crashed. CodeView can do this only if 
the application was being run under 
CodeV ew at the time. 

Hamilton likes OS/2's threads. "It's 
much faster to create a thread than to 
spawn a separate process. You can spawn 
and kill threads very quickly. The bad 
part about threads is, of course, there 
aren't fire walls between threads." In 
other words, threads (unlike processes) 
share memory and can therefore damage 
one another's data. 

Nanian appreciates OS/2 stability and 
its debugging features. "They make de- 
velopment a lot easier. The virtual mem- 
ory code that we had to write and main- 
tain under DOS is not required under 
OS/2, Its nice to code to a platform 
that's fairly mature, compared to some- 
thing like DOS 2.x." 


What Developers Would Change 

[ asked the three developers what they 
would change about O5/2 if they could. 
What do they hate most? 

Hamilton dislikes the way that text 
windows work. "Microsoft thinks we're 
going to go 100 percent to bit-mapped 
screens, and that just doesn't make any 
sense. There are plentv of uses for text- 
based screens, and the support of text 
windows under PM is awful, both in 
terms of speed and features." 

Nor is he fond of the way icons work. 
"There aren't enough pixels for icons, so 
I'm afraid my icon turned out kind of 
hard to read. You can't control tcon 
colors directly, so it limits vour ability to 
design a nice icon,” 

Heller says that OS/2 15 slow, com- 
pared to running DOS with various 
speedup aids. But he notes that the Ham- 
Шоп C Shell actually solves some of 
those problems. “Also, I'd hke to be able 
to develop for Windows under OS/2 and 
usc other tools like On-Line and the Pro- 
grammer's Library without going back 
to DOS to use them." 

One of Nanian’s gripes regards the 
High Performance File System, a feature 
of the upcoming OS/2 1.2. "There are no 
operating-system-level functions to 
parse and qualify filenames,” says Nan- 
lan, "I сап! just pass OS/2 a filename 
and say, "Неге в a filename— what part 
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Microcomputer News 
On-Line 


In this fast paced industry, can you afford to 
wait a week or a month for information that may 
affect you today? | 


MicroBYTES Daily is an electronic news 
service covering the latest developments in the 
microcomputer industry. If it concerns MS DOS 
machines, Macintosh, Unix workstations, 
Amigas, Atari STs, peripherals, networks or soft- 
ware, you will find it in MicroB YTES. 


Fast and Easy 


Read the items as they break or use the power- 
ful search command to quickly locate your infor- 
mation. Best of all you can download the text and 
print it or use it in your favorite word processor. 


Whether you are a developer, marketer, or 
researcher, you need reliable information and you 
can count on MicroBYTES. Backed by the 
combined resources of BYTE magazine, В ҮТЕ- 
week, and BIX, MicroBYTES gives you access to 
our world-wide network of reporters and the integ- 
rity and experience of our editorial staff. 


In your position as a leader in new technology, 
you cannot afford to be just one of the crowd. Get 
ahead with MicroB YTES. 


Call now and subscribe today. 
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One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 
In NH 603-924-7681 
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IFEMS DISCUSSED 


BRIEF 2.11 
UnderWare, Inc. 
321 Columbus Ave. 
Boston, MA 02116 
(617) 267-9743 
Inquiry 983. 


ENPLOT 

MATDB 

(not yet released) 
Martin Heller & Co. 
89 North Main St. 
Andover, MA 01810 
(508) 475-8088 
Inquiry 984. 


Hamilton C Shell 1.03 $395 
Hamilton Laboratories 

13 Old Farm Rd. 

Wayland, MA 01778 

(508) 358-5715 

Inquiry 985. 


is the extension?’ A developer has to 
write these routines. Once we've got al- 
ternate installed file systems, we'll have 
to write a routine for each system. That's 
just not reasonable." 

Nanian would also like a better debug- 
ger, something along the lines of the 
Borland Turbo Debugger with a mouse 
interface added. “Also, a version control 
program and a good profiler. Better 
printing utilities, also, like a spooler that 
works." 


OS/2 Hardware 

Finally, I asked the developers what 
hardware the average person needs to do 
real work with OS/2? Generally, they 
agreed that the more powerful, the 
better, but you don't need a 20-MHz 
80386 to make headway. Hamilton uses a 
PS/2 Model 80 and insists that 8514 
video is the only way to go. Heller also 
uses an 80386, a 20-MHz clone. On the 
other hand, Nanian used an 8-MHz AT to 
develop the first version of BRIEF for 
OS/2. ш 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX аз "mjminasi. ” 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Chosen” 1 For 
Customer 
Service and. 
Support. 


"PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that." 
-Personal Computing’s 10 Best Mail 
Order Companies , Feb, 1989 


PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 


| Toll-Free Support, 


5-Year Warranty 
and more... 


Everyone promises you 


| great service. We deliver the 


tangibles. 


Free freight * Fast delivery 

• No credit card surcharges 
«А 30-day Money-Back Guar- 
antee on every system we sell 
* Toll-Free Customer Service 
and Technical Support that 
will stay with you until your 
questions are answered and 


| your problem is solved 


• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 

the best products...at the best 
price, you cant do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
«АМО NAME BRAND 
PERIPHERALS 
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Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 
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for Quality Systems 
Toll-Free Support 
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PCV20 AD-II $539 


15 MHz Throughput in an XT. Norton 5I 4.0 
312K, 360K Drive, -Keyboard 


Standard System Features: 


+ ION Hz Nec V20 CPU with 1.5 times the power of the ЙЕН! 

* 512K RAM standard. Expandable tu 640KB 

а One IWK Floppy Drive ж M4-key AT Style Keyboard 

* 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

* AT Style Case with Keylock. Turbo, Power and Hard Отче LEDs. 
Accommodates up to 4 HH Mass Storage devices 

в Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


IYAN ADT With 512K, Hard Disk Dove, Monitor & Video Card 
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PCBRAND 286/12 $845 


Now Using C&T 
"Neat" Chip Set 


12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 «Landmark» Speed 15.1MHz 


512K, І.2МВ or 1.44MB Drive, 101- Keyboard 


Standard 5ystem Features: 

a SI2R6-12 Processor Operating at LIMP? with Zero Wait States 
delivering 15.1MHz Effective Throughput 

» 412K EAM expandable to AMIB on the System beard using 
256K or IMB Ип RAM 

а 12MB 525" ar LAMB 3,5" Diskette Drive 

a 1:1 interleaving Dual Hard Drive/ Floppy Drive Cantraller 

а Enhanced 101-Кеу AT Style Keyboard 

* High Capacity System Power supply 

* Real Time Clock / Calendar with 5 Year Battery 

e BO287 Co-l'rocessor Support 

* AMI BIOS with full M5/DO5, 05/2, XENIX, 
NOVELL, ICOM and PENET compatibility 

e Built-in System Board LIM 4.0 EMS hardware drivers 

* User configurable / timing permitting compatible operation 
wilh older peripherals or faster [O for newer devices 

"н Slot motherboard design (5 ТөЙ & 486i) 

* Medium toot pant case with 5 Disk Drive bays 

Options: 

e Full size 5 drive case * Factory Installed RAM Upgrades 

+ Custom conliguratians w: Name brand peripherals et your choice 

a Compaq Style LCD. or Plasma Portable 

© Pull or Mini Size Tower" Case 


5tandard Pre-Built Configurations: 
dhb 12 With 512K, Hard Disk Drive, Monitor & Video Card 


FILS [238 oh ba и лч, TIME- 15414 IIA 25 ты 
АКЕ 11 A | E SIEM I! ELI 


Unbelievable Price 


PC BRAND 286/20 $999 


Ideal Novell Server! 


[SIM ee ee 


Enc “дшш 


20 MHz Clock, Zero Wait Operation 
Norton 51 23.0 Landmark» 26.7MHz 
212K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
а 80286 Processor Operating at 20MHz w/ Zero Wait States in 
interleave mode delivering 27МН? Effective Throughput 
+ 512K RAM expandable to SMB on the System board using 256K 
and/or IMB 100п5 RAM 


* 1 2MB 5.25" or AMBP 3.5" Diskette Drive 

a 1:1 interleaving Dual Hard Drive/ Floppy Drive controller 

* Enhanced 101-Кеу AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/ Calendar with 5 Year Battery 

e H0287 Co-Processor Support 

* AMI BIOS with full MS DOS, 056/72, KENTA, 
NOVELL, XOM, and PCNET compatibility 

* Built-in System Board LIM 4.0 EMS hardware drivers 

+ User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/0 for newer devices 

+ blot motherboard design (5 16Bit & 3 8Bit) 

* Medium foot print case with 5 Disk Drive bays 

Options: 

* Full or Mini Size Tower * Case * Factory Installed RAM Upgrades 

e Custom configurations w/ Name Brand peripherals af your choice 

* Compaqx Style LCD or Pasma Portable 


Standard Pre-Built Configurations: 


| 9-178485 Yr LES 
L4 ESOL | 1:1 ESCH 


51730 | sien 52890 


PC BRAND 386/SX-16 $1099 


16 MHz Clock, Zero Wait Operation 
Norton SI 18.7 Landmark» 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

" BUB X Processor Operating at IGMB»? delivering ТЕМНЕ 
Effecttve Throughput 

«512K RAM expandable to AMB on the System board using 256K 
and/or IMB Sins RAM 

«| ОМБ 5,25" or HMB 3.5" Diskelte Drive 

e ii interleaving Dual Hard Drive / Floppy Drive controller 

e Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watl System Power Supply 

e Real Time Clock / Calendar with 5 Year Battery 

* BOSBZSX Co- Processor Support 

ғ AMI BIOS with fill MS/ DCS, 05/2, ХЕМІХ, 
NOVELL, WOM, and PENET compatibility 

es Slot motherboard design (5 t&Bit & ЭКН) 

* Medium foot print case with 5 Disk Drive bays 
(Shown wth oplional Міні Sire Tower Case) 


Options: 


e Full or Mini Size Tower x Case» Factory installed RAM Upyrades 
+ Custom configurations w/Name Brand penpherals of your choice 
* Compaq! Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


21855%- Тв w/512K, Hard Disk Drive, Monitor & Video Card 


HIME MS элд esM | ттмнаны | нава] 190-175 
| LIRLI ВІ МЕМ | iI MEM | 11 ELE [11 ESD 


TURN PAGE FOR MORE PC BRAND SYSTEMS... | 
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


| 
i 


To Order Call 1-800-PC BRAN D 


(Call 1-800-722-7263) In АП 50 States FAX# 1-800-722-7392 “x 
PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fri: Bam to Нн; zm 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV BYTE 14-9 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


COMPUT 20020000 Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.i4,1989 


PC BRAND 386/20 $1649 


20 MHz Clock, Zero Wait Operation 
Norton 5I 23.0 - Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

* [nte] 80386 Processor Operating at Z0M Hz with Zero Wait States in 
interleave mode delivering 26.1MHz Effective Throughput 

a 1024К RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or ТМВ 100ns RAM 

+ LIMA 5.25" or 1 44MB 3.5" Diskette Drive 

e 1:1 Interleaving Dual Hard Drive/ Floppy Drive controller, 
977.6 KB/SEC Caching Controller w / ESDI Configurations 

* Enhanced 101-key AT Style Kevboard 

* High Capacity 200 Wati System Power Supply 

+ Real Time Clock/ Calendar with 5 Year Battery 

+ 80287, 80387 Co- Processor Support 

+ Phoenix BEOS with full MSY, DOS, 0572, ENIX, 
NOVELL, OM and PCNET compatibility 

а В Slot motherboard design (5 16Bit & 1 SBil & 2 32/8Bit 

* Medium toot print case with 3 Disk Drive bays 

Options: 

* Full or Mini Size Tower а Case * НМВ 32Bit RAM Card Upgrade 

e Custom configurations w/ Name Brand peripherals of your choice 

* Compaq Style LCD or Plasma Portable е Weitek Co-processor 


Standard Pre-Built Configuration: 


386 / 20 With 1024K, Hard Disk Drive, Monitor & Video Card 


шын 22545 ТІМІ-ІнМЗ | | jie ЕЛЯ TRS 3-156515 
л МЕМ 11 MEX 11 RU ] 1ESEM ІЛЕ-ІН 
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 PCBRAND 386/25 $1899 


25 MHz Clock, Zero Wait Operation 

Norton SI 28.2 «Landmark Speed 33.6MHz 
Norton SI 31.6 «Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

* Intel 80286 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering H to 44 MHz Effective Throughput 

+ 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM 

* 1 2MB 5.25" or LAMB 3.57 Diskette Drive 

* 1:1 interleaving Dual Hard Drive Floppy Drive controller, 
977.6 KB/SEC Caching Controller w, ESDI Configurations 

* Enhanced I01-key AT Style Keyboard 

* High Capacity 200 Walt System Power Supply 

e Real Time Clock / Calendar with 5 Year Battery 

e 80257, HOX87 от Weitek Co-Processor Support 

" AMI BOS with full M5/DOS, 05/7, XENIX, 
NOVELL, OM and PUNET compatibility 

* User configurable 1/0 timing permitting compatible operation 
with alder peripherals or faster 1/O for newer devices 

а A Slot motherboard design (5 I6Bit & 3 8Bit & 2 32Bit) 

e Medium foot print case with 5 Disk Drive bays 

Options: 

+ KB or &4KB Cache Processor *Weitek Co-processor * Tower * Case 

* Custom configurations w/ Name Brand penpherals ot your choice 

* Compaq® Style LCD or Plasma Portable * SMB 32Bit RAM Card 


Standard Pre-Built Configurations: 


346/25 With Hard Disk Drive, Monitor & Video Сағы 


AISMB- ll IMF- 1нм{ DPA RS їчї PS TH 1615 
11 МЕМ 11 MEM T IRE Ж ЛЕ Е 


$2404 $2679 | 52804 $3459 | 53814 


52919 $3144 $3268 54279 


CRT display із courtesy ан REX Sottworksine Irvine СА 


Exceptional Support 


386/33 CACHE $2799 


Worlds Fastest 
Personal Computer! 


lll ыыы 1 


Soe вна тга 


33 MHz Clock, Zero Wait Operation 


Norton Si 45,9» Landmark 58.7 MHz w/ 32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

e True 33 MHz INTEL 80385-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Eftective Throughput 

ә [nte] 82385-33 Cache Processor with 32K 2595 Static RAM Standard, 
Field Upgradable to HK 

* 1024K RAM Standard Expandable to 16MB 

«|.2МІ 5,23" or AMD 3,57 Diskette Drive 

«ІСІ interleaving Dual Hard Drive/Floppy Drive Controller, 
977,6 KB/SEC Caching Controller w ESDI Configurations 

a Enhanced 101-Кеу AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

e 80387 or Weitek Co-Processor support 

e Phoenix BIOS. With Full M5/ DOS, 05/2, XENIA. NOVELL, СОМ 
and PENET compatibility 

+ 8 Slot motherboard design 

* Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower © Case) 

Options: 
а Custom configurations w/ Name Brand peripherals of your choice 
e Weitek Co-Processar * Tower Case + Factory Ram Upgrades 


Standard Pre-Built Configuration: 


3h / 33 With Hard Disk Drive, Monitor & Video Card 


ын 2585 | МН їз | iS B-25815 | SMART TAS, Јанча bel ABT MS 
(МЕМ 11 MPM ! 6 ESY 


I CEETRE SES 


+ Norton SI 34 CRT display is courtesy of RIX Sotrworks Inc. Irvine, СА 


Ke] BRAND 


Your BestChoice 
forQuality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
2-Year Warranty 
LCD PORTABLES from $1745 


286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, | | 
LCD Backlit Display ГТ nm Ч 
Optional EGA 
Plasma Display 


Ali feature: 
в HÛ x 400 Backlit Supertwist LOD by TOSHIBA 
{EGA Plasma versi m Available: 
* Monographic & Color operating modes, EGA Optional 
а External Monitor Support, External Keyboard Port, 
a 5 expansion slots (3 long, 3 short) е B6-kevy keyboard 
a Accomodates two 5 25" or 35" Floppy Hard Disk Оте 
e 200 Watt 112/220 Autoswilch Power 
e Serial, Parallel, Game Port, Clock/ Calendar Standard 


Standard Pre-Built Configuration: 
Portable уте Processor and Drive Options 
Ref эжи [жэ Postel жэ E 
І Floppy $2100 үт т 


АВ 67741 RICE ӘНІН! 81140 


чив 3125 53130 


*386/ 20 and 386; 23 Systems come with 1024К 


SAVE ON NAME BRAND PERIPHERALS... .SEE OUR AD ON FOLLOWING; PAGES... 


To Order Call 1-800-PC BRAND 


ж-А 


(Call 1-800-722-7263) Іп АП 50 States FAX# 1-800-722-7392 wil 


FC Brand, Inc. 954 W. Washington St, Chicago, IL.60607 Int'l Fax& 312-226-6841 Int] Voices 312-226-5200. Open Mon thru Frio Нат to 6pm Central . мане ага, 
VISA, Discover, Checks, & Approved Р.О. Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: [-800-662-5ERV BYTE 14-9 
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Shop PC Brand Toda 


LAPTOP COMPUTERS* - 


NEC 

Миінгрінмі HE... ай 51995 

Ultralite w/ TMB .........................-....—... Call 

TOSHIBA 

LOOO: 512K, SOC KH, 1 FDD 9699 

1600 BACKLIT, MC 85-12, IMG, 20MB HDFDD ‚3240 

SLOOE Gas PLASMA MK 5-12 MB, MIK НП, FOD 2R05 

3200; EGA, 80286-12, MB, 40MB HD, FOD 2... 3595 

5200 / 40 VGA, B0386- 20, 2MB, 40MB HD, FDD, .. 6115 

ZENITH 

Supersport 286,20Мер ............................ Call 

Supersport 286, 40Meg ........................... Call 

Supersport 88, 20Meg ................... Call 

Other d Me akes and Models Ca all 

MONITORS * * 

MAGNAVOX. 

7BM623 12" Amber TTL Monochrome .......... 579 


7BM749 14" VGA White Flat Screen .............. 135 
CMB8762 13" RGB (40.20) Color .................. 230 
CM9043 13" EGA (040x400) Со[оаг.................. 339 
9C M08214" VC A (6405480) .31DP Color... .. 415 
MITSUBISHI 

XC-1410 I4" EGA (640x350) ................... 5368 
AUM-1381 14^ Diamond Scan ................. 499 


HL6605 15" CAD Monitor ...................... 1295 
HL6905 19" CAD Monitor ...................... 2325 
NEC 

Multisyne 2A 14" (800x600) МСА ......... $499 


Muitisync GS 14" Mono ......................249 
Multisync 3D 14" (1024x768) EGA/ VGA ..679 


Multisync XL 19" (1024x768) ................. 2150 
PRINCETON GRAPHICS 
Max 15 15" Multitreq. Monochrome ....5249 


Ultra 16 16" Multifreq. EGA / VGA ......... 879 
Ultrasync 14" Multifreq. EGA/VGA......520 
PRINCETON PUBLISHING LABS 
Multiview 15" Full Page Montor w /adapt. S890 
RELISYS (Top Rated by Infoworht and PC World) 
RE-9513 14" үс ді? хана 31DT Color ......5369 
SEIKO 


CM1430 14° (1024x768) Multifreq ......... $549 
SONY 

CPD1304 14° 25DP(1024%768) Multiscan . S689 
CPD1302 ІЗ" Multiscan ............ mene 610 
CPD1320 13" (640 x 480) МСА ................. 488 
ZENITH 


ZCM-1490 14" Flatscreen Enhanced ........... $619 


NEC 14"Multisync 2A 
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MODEMS (| 


A.T.I. 


2400ETC Internal Modem w /MINP5 ...8165 
HAYES 

1200/2400 External... 5285/429 
PC BRAND 150% Haves Compatible! 

1200 Baud Internal w / Biteom ................. 549 
1200 Baud External ..................................... 70 
2400 Baud Internal w /Bilcom ................... BY 
2400 Baud External „а 129 


US ROBOTICS 

Courier HST 79600.. "A .. $599 
Courier V.32 9600 Baud Ек Ww /MNPS | .889 
Courier HST Dual Standard Modemi......095 


TAPE BACK-UP 


SPECIAL 


VIDEO CARDS 

ATI 

БА, ТЕГ, incurrisse nra кнын. $229 
VGA Wonder w /256K am 315 
NEC 

1024-256 улуулу... Call 
МУАДДТАЯ,..........................................“-. СаП 
PARADISE 

Autoswitch 480 EGA ooo. $T79 
ر‎ а. "TESI n 
VGA+ 16 16 Bit бекіне NEW M РИ .299 
VGA Professional w/512K ...................... 199 
PC BRAND 


Mono Graphics w/Printer Port .............. 555 
Color Graphics w /Printer Port ................. 49 
ЕСА (640.480) Autoswitch ..................... 135 


ui PCR pee c EL 
VIDEO SEVEN 


ki. qu ха d $204 
b s VOA e— ——P— ЙЛ 
Fastwiite LET. .......................................... 279 
1275 s eS RN .450 


DISK DRIVES - 


FLOPPY DISK DRIVES: 


JUR 5.25" HH Вас... се. eese $75 
720K 3.5" HH w/5.25" Mounting ............. 80 
1.2MB 5.25" HH Grey .................. B8 


1.44MB 3.5" HH Grey w/5.25" Mauritius 95 
PS/2 FLOPPY DRIVES 

CMS 5,25" 360K /PS/2 Ext.Floppv ...... 5199 
HARD DISK DRIVES: 

IOMEGA 

В1201 Single 5.25" 20MB Int. ..................6765 
BIHI Single 5.25" 44MB [nt .і................... 995 


B244X Dual 5.25" 44MB Ехг.................. 1995 
MINISCRIBE 

40MB 25M5 M3053... а T 
71МВ 18M5 M3085.. T .... 595 
150МВ 17М5 M3180E ESDI 1/2 Het . 1295 
320МВ 16M5 M9380 ESDI Full Het. .... 1550 


60MB теме M9760 ESDI Full Het. .... 5400 
PRIAM 

LOMB 20MS ID130AT Full Height .... $1395 
I60MB 28M5 IDIG60EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for P9/2 ...1895 


330MB 20M5 ID330EC ESDI w/CNTRL 2250 


SEAGATE 

20MB 65М5 ST225 w/XT Controller ...5249 
20MB 65М5 ST225 .. 209 
МВ 35M5 ST125 w XT C мораа Flu 299 
20MB 35MS ST125 ... - 245 
30MB 65MS ST238 w JXT (Conirallir .. „259 
30MB 35M5 ST138 .. қара КЕЛІ 
ЗӘЙМВ 35MS STIR "XI Сатайы. 455 
40MB 28MS ST251-1 . s, MB 
40MB 24M5 STI51.. а: мым... FEY 
BOMB 28M5 ST404%6 Full He ight .. .. B9] 
TOSHIBA 

SOME 25M5S MK134 RLL ........................ 5429 
110MB 25MS MK72 КЇЇ........................... 619 
156MB 23M5 MK-156F A ESDI Full Het 10595 


It the drive you require is not listed here please 
cantact aur sales нене for a quote! 


TAPE BACKUPS /|(/0/ 
$590 


60MB Archive Int. or Ext. w/Cntrl. .... 
BOMB Maynard Maynstream Portable .. 559 


JOMRB Irwin [nternal........................sssssse 115 
SOMB Irwin [nternal .................................. 509 


I50MB Archive Internal ................... s. 925 


PC BRAND 16Bit VGA 


a 


save lime. Save Money. 


'SCANNERS/DIGITIZERS - 


Complete “РС Handscanner... css S 189 
Complete PC Half Page Scanner... — 165 
Complete PC Full Page Scanner ...........575 
DFI H53000 Plus Gray Scale Hand Scan .......219 
Hewlett Packard ENS Plus ................ Call 
Microtek MSF300G , 


Microtek MSF3000 w /64 Gas ‘Covel coe 1495 


Summasketch 12X12 ................................ 37% 
Summasketch 12X18 .,............................ 635 
PRINTERS* | 
BROTHER 

HL ВЕ Laser (HP LHL HPGL) ............. $1H75 
EPSON 


LX810 180/30.....189. LQS510 180/60.......329 
FX850 330/88.... 345 FX1050 264 / 54......145 
LQS850 330/88...Call LQ1050 330/88....Call 
LQ950 264/88...Call 102550 400 / 108..Call 
KODAK DICONIX 

150Plus 150/50... 315. 300WP 310/73 .....439 
HEWLETT PACKARD 

Deskjet Plus .....710 Laserjet II ........... 1720 
LASER JET ACCESSORIES 

CTI 5uperfont Cart. adds 150 fonts 295 
CPI IMB Memory kit. 319 CPI IMB Мептагу Kil. 549 
PRINCETON PUBLISHING 

PS-388 Postscript board ....................... „4250 


Adds Postscript to your HP LASERJET! 
NEC 


P2200 170/55 ...335 P9XL 400/140 ..,, 1030 
P5200 265/90 ....530 P5300 Wide ..........675 
LC890 Laser ....3190 LCS890XL Laser .. 4495 


OKIDATA 

ML320 300/62 .. 345 ML321 3007/62 .....479 
ML390 270/90 475 ML391 270/90 .....655 
ML393 450/120.,995 ML393C 450/120... 1069 


PANASONIC (New Models Listed) 


1180 192/38 ....... 189 1191 240/48 ..........245 
1124 192/63......339 1592 220/38 ,......... 43 I9 
1595 290/51 ....... ..46 9 1524 240/80 .......... 545 
TOSHIBA 

321SL 216/72... Call 34151 Wide Carr .. Call 
3515X 360/120.Call Express 311 ......... Call 
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PC BRAND- YOUR 
#1 LAN SOURCE ! 


| NOVELL NETWORKING С. 
GATEWAY ( PC н Editors Choice) 
G/ Ethernet AT .. vee SASS 
"SA er [4 Го PRI Pn E ЕЕ йыгы 269 
G/ Ethernet for Р5/2............................... Call 
NOVELL 
4 User ELS 286 Level 1 |... .$479 
8 User ELS Level Il... 39 
Advanced Netware 246 Latest Version, 1850 
СЕТ Netware 286 Latest Version 2850 
Netware 386 ............................................ . Call 
Disc Coprocessor Вага... 379 


N E2000 Ethernet File Server Board ........ 399 


МЕТОЮ Ethernet Сатч..............................‚. 299 
STANDARD MICRO 

PC130 Arcnet Board ............................... $135 
PC260 Twisted Pair Arcnet Card ............ 130 


PC500-W5 16 Bit Work StationBoard ....375 
РС550 FS 16 Bit Twisted Pair File Server Ва 495 


Р5110 Arcnet Board for P9/2 .................. 439 
PC5S00-FS 16 Bit File Server Board .......... 449 
АКСМЕТ Passive Hub ............................ 72 
ARCNET Active Hub ............................... 359 


TIARA (Lowest Priced Lancaridls? 
Lancard /A 8 Bit 1/2 Slot Arcnet Board 589 


Lancard /А Arcnet Board for P5/2 .......279 
Lancard /E 8 Bit Ethernet Card .............. 199 
Lancard FE Twisted Pair Ethernet Card |... 329 
B Port Active Hub. а. 285 
4 Port Passive НшВ..................................... 49 
WESTERN DIGITAL 

Ethercard+ w/ Novell Drivers ............. $219 
Ethercard+ Twisted Pair Ethernet Board....... 319 
Ethercard+ А for [75,/2..............................320 
UNINTERRUPTABLE POWER 

ELGAR 

ID51100 1000 Watt UPS .......................... Call 
IS БЦ Vatt UPS .................................. Call 
FTI 


DataShield Turbo/? 625 Watt.. 


IKE BRAND 
Free Freight 
30-Day Money-Back 

uarantee 
Toll-Free Service 
and Support 
No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices an products not listed. 


` SOFTWARE - TOP 10 | 


ALDUS Pagemaker ........................ 9479 
ASHTON-TATE DBASE IV ................... 449 
BORLAND Quattro ..............................149 
CENTRAL POINT РС Tools Deluxe... 42 
FUNK SOFTWARE Sideways ................. 42 
LOTUS 123 Latest Version.. PODES CL 
MICROSOFT Windows 386. РСЯ ЖЗ 
MICROSOFT Word 5.0 .......................... 205 
WORD PERFECT Word Perfect 50 220 
XEROX Ventura Publisher 2.0 ................ 479 


SERIAL MOUSE 


CO-PROCESSORS/BOARDS | 
INTEL 

Aboveboard Plus w /512K .................... 9149 
Aboveboard Plus 170 512К.....................469 
Inboard 386 for PC w ITMB .............. 595 
inboard 386 AT .............. е .859 
BOREAS ............ӛ.. 139 808791 aoa ana 189 
80387-16 .............. 369 80287-10 sennen 259 
80387-25 ............. 559 8B0387-20 ................ 449 
80387-5 Х ............ 2709 80387-33 ................793 


Oversized Monitors, Laser Printers, Laptops 
йт Plotters are excluded from free freight. 


To Order Call 1- 800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


je = 


PC Brand, inc, 954 W. Washington SL, Chicago, IL.60607 Int Faxé 312-226-5841] Int'l Voice 312-226-5200. Open Mon thr Fri 8am to 6pm Central MasterCard, 
VISA, Discover. Checks, & Approved PO.s Accepted. Prices and specihcations subject to change. Customer Service [Inquiries Call: i-800-662-5ERV BYTE 14-9 


Circle 237 on Reader Service Card 


SEPTEMBER 1989 * BY TE 141 


When your data transmissions demand 
reliable connections, demand а Telebit^ high- 
speed, dial-up modem. 


Because only Telebit modems can handle the 
critical demands of international data transfer. 


Plus deliver the precision that businesses need. 


Like transferring stock quotes — where time 
and accuracy can make the difference between 
making a killing and taking a bath. And a 
misplaced decimal point can spell disaster. 

Which is why one of the major international 
stock exchanges switched from other modems 
to a Telebit solution. Thanks to our unique 
technology they can now send crucial financial 
figures at speeds never before possible. With 
complete accuracy. 


Imagine what Telebit modems will do for you. 


On demanding business applications from 
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payroll information to business 
finances. In all industries from 
construction to insurance. 


АП with our full family of 
high-speed modems. М 
From 9600 bps to 19,200 bps, 
including V.32. 

To improve your international 
communication and receive a free 
application brochure, call 1-800-TELEBIT 
or 415/969-3800. 


Or write: Telebit, 1345 Shorebird Way, | 


Mountain View, CA 94043. Pa | 
Because no one gets the | 
ЯЯ 
TELEBIT" 


message through like Telebit. 
When Connectivity Counts, 
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LAN E-mail 
applications take 
different approaches 
to E-mail delivery 


n previous columns, we've exam- 

ined LAN operating systems and 

the Open Systems Interconnection 

(OSI) model. But up to now we've 
been intentionally vague about LAN ap- 
plications and how they work. This 
month we'll] remedy that omission by 
looking at E-mail, one of the most natu- 
ral and common LAN applications, and 
compare two good LAN E-mail systems, 
cc:Mail's cc: Mail and Da Vinci Sys- 
tems' eMAIL. Both packages can run on 
many different LAN operating systems, 
including Banyan's VINES, IBM's PC 
LAN, 3 Com’s 3+, and Novell's Net- 
Ware. 

Regardless of the LAN operating sys- 
tem on which they run, LAN mail pack- 
ages offer the same basic services as mail 
systems on larger hosts—the same ser- 
vices you find today on BIX or MCI 
Mail, or in a mainframe mail package. 
But you can do more than send and re- 
ceive messages. You can create and 
maintain mailing lists, reply to mes- 
sages, forward messages, and file impor- 
tant messages for later use. 

The main differences between micro- 
computer-based mail systems and their 
earlier counterparts lie in the interface 
they provide. While earlier packages 
were typically line-oriented, microcom- 
puter-based mail systems offer full- 
screen interfaces. 


Where the Mailboxes Are 

To provide its services, every E-mail 

package must face three main issues: 

how to store messages, how to deliver 

them, and how to keep them secure. 
There are two main approaches to 
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message storage: distributed and central- 
ized. A distributed mail system is much 
like the one that brings mail to your 
home; the mail comes to you. A central- 
ized system is more like a post office 
box; all the mail is in individual com- 
partments at a centralized location, and 
you have to go there to get it. 

cc:Mail follows the centralized ap- 
proach. It stores all the messages for a 
LAN and its users in a single database 
file. That file must reside in a location 
that is accessible to all those users, such 
as on a dedicated server. 

cc: Mail manages that file in the same 
way that a multiuser database would. It 
uses DOS file- and record-locking prim- 
itives, which the underlying LAN must 
support, to let many users read from and 
write to that file concurrently. cc: Mail 
does not talk directly to NetBIOS or any 
other lower level. 

In addition to the central message file, 
cc: Mail maintains, in the same location, 
a pointer file for each user. Each record 
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in a user's pointer file contains one logi- 
cal pointer into the message file for each 
of that user's mail messages. сс: Mail 
also uses record-locking primitives to 
manage these files, because many users 
could need the same pointer file simul- 
taneously. For example, user A could be 
reading messages while user B is sending 
him or her a new message. Both would 
need access to the same pointer file at the 
same time. 

Perhaps the biggest advantage of cen- 
tralized message storage is that it can re- 
duce the space that mail messages con- 
sume. À system with centralized storage 
needs to store only one copy of each mes- 
sage, even if that message was sent to 10 
different people. Instead of 1O full 
copies of the message, a single copy 
exists in the central file, with a pointer to 
it in each of the 10 users’ pointer files. 

The drawback to this approach is that 
it brings with it all the concurrency prob- 
lems of any multiuser database. If too 

continued 
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many users try to read from and write to 
the central file simultaneously, for ex- 
ample, performance can suffer. 


The Distributed Approach 

The eMAIL package, by contrast, takes 
a more distributed approach. It still has a 
central “mailroom” directory—usually 
EMAIL MAILROOM on the server— 
where it stores messages awaiting deliv- 
егу. [t uses that mailroom. however, only 
as a staging place. Before a user ever sees 
a message, eMAIL moves it from the 
mailroom to a file in that user's own mail 
directory. Each user's mail directory 
contains one file for each of that user's 
messages. 

The mail directories for all users typl- 
cally reside in a central place; by default 
they are subdirectories of | EMAIL | 
MAILBOX on the file server. They do 
not, however, have to be there. You can 
move your own mail directory wherever 
you want. 

This approach can consume more 
space than сс: Mails message database; 
sending a message to [( users creates 10 
copies of that message, one іп each re- 
cipient's mail directory. ft is simpler to 
implement the distributed approach, 
however, because it requires only file- 
locking operations. Record locking 1% 
not necessary because each file contains 
only one message. eMAIL alse does not 
require NetBIOS. АП it needs is the abil- 
ity to share and lock the mail files. 

By requiring only file-locking opera- 
tions, eM AIL can work on some low-end 
LANs, such as LANLink from The Soft- 
ware Link, on which cc:Mail and other 
mail systems can't run. 


Special Delivery 

іп addition ta storing messages in а раг- 
ticular way, а mail system must have a 
way Lo gel those messages to their storage 
locations. Many minicomputer and 
mainframe mail systems use a single- 
server process to solve this problem. 
That process manages the mall in much 
the same way that a database server man- 
ages a central database. LAN mail sys- 
tems, however, typically avoid the single 
mail server process, primarily because 
Of a desire for portability. 

À central mail server would have to 
run on a central machine. which on а 
LAN could be executing any of several 
different LAN operating systems. LAN 
mail vendors would have to write one 
mail server for each LAN operating sys- 
tem that they wanted to support. While 
some mail vendors are considering this 
approach, it could be expensive. They 
would have to write different тап 
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25-mailbox, one-server license 


(includes DOS user 


імегізсе).......................5695 
Unlimited additional mailbox 
license for same server.......5595 


Macintosh user interface .....5495 
cc:Mail, Inc. 
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(415) 321-0430 
Inquiry 1079. 


eMAIL 
Five-user, one-server license 
| With DOS user interface ..5295 
| With Microsoft Windows 
| user interface................$445 
| Unlimited user, 
one-server license 
With DOS user interface ..5995 
| With Microsoft Windows 
user interface.............. $1195 
Da Vinci Systems Corp. 
P.O. Box 5427 
Raleigh, NC 27650 
| (919) 839-2000 
| Inquiry 1080. 


servers for the very different architec- 
tures of such LAN operating systems as 
Net Ware, Microsoft's LAN Manager, 
VINES, and CBIS's Network-OS. 

Minicomputers and mainframes also 
have the advantage that interprocess 
communication between the mail server 
process and the message sender 1s usu- 
ally straightforward. On a LAN, how- 
ever, interprocess communication be- 
tween the mail server machine and the 
sender's machine requires more network 
services than simple file and record lock- 
ing. By requiring interprocess communi- 
cation, a mail vendor would stop its prod- 
uct from being able to work on many low- 
end LANs. 

[nstead, all the LAN mail systems that 
We've encountered avoid the mail server 
process and make each user act as his or 
her own mailman. 

In eMAIL, a “dispatcher” delivers 
each user's mail. When you run the 
eMAIL program, it automatically starts 
up the dispatcher executable file (by de- 
fault, DSDISP.EXE) as well. When you 
want to send a message, the main eM AIL. 
progrum hands that message to the dis- 
patcher for delivery. The dispatcher also 
gets your Incoming mail. 

Da Vinci Systems delegated all of 
eMAIL's mail delivering and receiving 
to a dispatcher program to insulate the 


main program from having to deal with 
the peculiarities of various mail systems. 
This makes it possible to provide differ- 
ent dispatchers for different mail sys- 
tems. Da Vinci Systems offers a version 
of eMAIL whose dispatcher uses No- 
vell's MHS (for Message Handling Ser- 
vice) to store messages. 

Regardless of the dispatcher you use. 
the main program stays the same, [n 
terms of the OSI model, the main pro- 
gram operates at the application layer. 
while the dispatcher works at the presen- 
tation layer. By so segmenting these two 
programs, Da Vinci Systems will be able 
to provide an “МАП, dispatcher that di- 
rectly communicates with mail systems 
that obey the X.400 mail standard when 
such systems become more widespread. 

cc: Mail also makes each user's mail 
pregram deliver that user's messages, 
but it integrates the тай delivery ser- 
vices tightly with the main user program. 
The mail program places mail messages 
directly into the central mail database: 
the user-interface part of that program is 
essentially a front end to a dedicated 
database application. While cc: Mail can 
also link its package to X 400 hosts, this 
design will force the firm to use an 
X.400 gateway to estahlish. such con- 
nections. 


Mail Fraud 

The final major problem confronting 
every E-mail system is how to keep mail 
messages secure. Every user's mail 
should be safe from tampering. 

The need for such security 15 one of 
the main reasons why mail systems on 
larger hosts use à central mail agent. 
Without such an agent, every user must 
have at least write access to the mail file 
to be able to send messages. With a cen- 
tral mail process, only that process needs 
to have write access to the mail file. 

Because cc:Mail uses a single-mes- 
sage database, each user must have both 
read and write access to that. database 
file. cc: Mail encrypts its database so that 
users cannot easily read the messages in 
it, but there's no foolproof way to stop a 
malicious user from modifying that file. 

cc: Mail does prevent users from delet- 
ing that file if the underlying LAN oper- 
aung system offers appropriate file pro- 
tections, such as those that NetWare 
provides. cc: Mail's main way of protect- 
ing the message database 1s a simple one: 
It hides the mail files so that they don't 
show up in directory listings. 

eMAIL's individual mail files make 
for а more secure system. When a user 
sends а message, his or her dispatcher 

cantineed 


| 4 А y = ҮП El 


= 


° oie 


BEST BUT 


FASTER THAN THE AVERAGE BEAR 


Are you asking yourself what a bear has 
to do with super speed, remarkable 
resolution and fabulous colors? We did, 
too. How can anyone bear to work with 
less than incredible speed, we asked 
ourselves. How can 1 anyone bear to 
work without =, 

extraordinary 
resolution? 
Bear to work 
with less than 
256 AE аз олар 
We got so beared out, we 

decided to share one with = 
you. Along with the bear facts about 
All's award-winning board. 


Such as: 
e high resolution 800x600 and 
1024x 768 graphics 
e fast 16-bit bus support 
е 100% register-level compatible 
in VGA", ЕСА", CGA", МОА“, 
and Hercules” modes 
е analog and digital г лопһог support 
е easy, switchless installation 
e high resolution and 132 column drivers 
e Microsoft” compatible bus mouse and 
mouse роп included 
е available in 256K and 512K versians 
Oh, and bear this in mind — when it 
comes to VGAWONDER", yau'll be 


getting a honey of a price! 


ермек! cde males aee га kae. АП AE АП ра ғайын inr bcn - Мии Сир Менме - cules [ айрый Тех ec VOR, fed LA, МПА armaca frames Мєк ет 1 or 


Circle 26 on Reader Service Card 


For mone information, 
contac your supplier or 


ATI Technologies Inc. 
3761 Victoria Park Avenue 
scarborough, Ontario 
Canada MIW 352 

Tel: [415] 756-0718 

Fax: (416) 756-0770 


& ©“ 


Technology you can Trust. 


Circle 290 on Reader Service Card 


NEW! REAL-TIME 
MONITORING & CONTROL 


MENU-DRIVEN, EASY-TO-USE 
STAND-ALONE COMPUTER 


The stand-alone SOLUS™ computer 

connects to an IBM PC's RS-232 

port, and provides 36 digital/analog 
g LUO channels. 
| Menu-driven operation and a 

large graphics library make it easy 

to create monitoring and control 
applications. Use 
modems tà remote 
locations, And B onis 
daisychain up ; 
to 256 SOLUS 5095 
computers, 

For details or 


to order, cal] VISA/MC/ 

tall-free. AMEX 
www pros 
| In Oregon additional. 


(503) 635-3966 


| PERSONAL CONTROL COMPUTER" 


TMI, inc. 

4000 Kruse Way Place, 2-120 
Lake Oswego, OR 97035 
FAX (503) 635-3004 


Upgrade to 386SX Power with 
2. MB Ram for only $795.00! 


* Fits XT, Baby or Full AT's and Towers 
* 3875X and Shadow BIOS Support 
e Your choice of Award" or Phoenix" BIOS 
* SAD (4 MB ГІР) or SXS (8 MB SIMM) model 
* Three year parts & labor warranty 
* 45 day tria! offer period 
* 386DX motherboards, RAM, Drives, Cases, P/Ss, 
and Add-in Cards 


* Custom full systems ARE available 


information: 804-978-3917 


Your Best Value in Motherboards Since 1983 


1030 Earlysville Forest Drive, Earlysville, VÀ 22936 
Fax: 604-976-3906 Orders. 800-566-9248 
Visa, MC and AMEX Accepted 


198) Р! Compal Cop 


1464 BYTE = SEPTEMBER 1989 


Circle 227 on Reader Service Card 


NETWORKS 


program puts that message in the central 
mailroom directory. If there are no other 
messages іп the mailroom for that user, 
the dispatcher creates a file whose name 
is a hash value plus the extension .CNT. 
The hash value comes from a mailroom 
file, NAMES.DAT, that contains an 
eight-character hash value for each user. 
Each user's .CNT file contains the num- 
ber of messages for that user. The dis- 
patcher епсгур the message itself and 
then stores that message in another file 
whose name is the same hash value plus 
an extension that indicates the message's 
number. eMAIL can also send a notifi- 
cation to the recipient's screen thal a new 
message has arrived. 

When the recipient starts EMAIL, his 
ог her dispatcher program checks if there 
is any mail in the mailroom. If messages 
аге waiting, the dispatcher gets the mes- 
sage files, decrypts them, changes them 
into a form suitable for viewing, and 
moves them to the user's mail directory. 
This design ensures that only the owner 
of a mail file needs to have any access to 
that file. Each user's dispatcher, of 
course, must also be able lo write into 
and read from the mailroom directory. 
eMAIL can limit, where possible, the 
dispatcher's rights to just those two, On 
NetWare, for example, each dispatcher 
receives only create access, not fuil 
write access, to the mailroom directory. 
Which users have read access to the 
mailroom is not a problem because the 
messages are encrypted. 


Beyond the Basics 
We've only scratched the surface of the 
many features that these two products of- 
fer. Both, for example, can use gateways 
to transfer mail to other LANs. 

cc: Mail in particular excels at enyi- 
ronments with many LANs and many 
different LAN architectures. It comes in 
both Macintosh and PC versions; Mac 
cc: Mail stations need only he able to ac- 
cess the same message and pointer files 
on the server. сс:МаН also can use gate- 
ways to link to other mail systems, such 
as Western Union's EasyLink, ІВМ? 
PROFS, and Digital Equipment Corp.'s 
mail systems. @ 


Mark L. Van Name, a BYTE consulting 
editor, and Bill Catchings are indepen- 
dent computer consultants and freelance 
writers based іп Raleigh, North Cara- 
lina. You can reach them on BIX as 
"mvanname "апа "wbc3," respectively. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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A New Technology For 
Software Protection 


Qur newest model, The Activator, builds 
on our current patented design, and 
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software protection. 
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circuitry of The Block to an ASIC (Appli- 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 
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Mainframe-style 
connectivity 
challenges LANs 


Howard Eglowstein 
and Stanford Diehl 


ow that the 80386 micropro- 

cessor, with its virtual 8086 

mode, can supply the neces- 

sary horsepower, multiuser 
systems are emerging from hibernation. 
They’re more compatible with DOS than 
ever before, loaded with new features, 
and ready to challenge LANs. 

Multiuser operating systems that re- 
place or extend MS-DOS aren't new, but 
they have caught on only recently. In the 
past, available hardware could not handle 
multiple DOS sessions effectively, and 
many users found the notion of a shared 
CPU unacceptable. 

Those barriers are breaking down. In- 
creasingly, users join microcomputers in 
LANs to pool hardware, software, and 
information. An irony not lost on the 
vendors of multiuser operating systems is 
that LAN connectivity emulates capabil- 
ities that are intrinsic to a multiuser 
system. 

Products for this focus all emulate 
DOS as their primary function and sup- 
port standard DOS applications on stan- 
dard serial terminals. We evaluated four 
such systems: 386/MultiWare from Al- 
loy Computer Products, Concurrent 
DOS from Digital Research, PC-MOS 
from The Software Link, and VM/386 
from Intelligent Graphics (see table 1). 
We configured each system much as 
you'd configure a LAN and ran the same 
performance tests we use with LANs 
(see “Battle of the Network Stars," July 
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BYTE). In addition to evaluating the sys- 
tems on their own merits, we assessed 
how they are and are not appropriate sub- 
stitutes fora LAN. 


Variations on a Theme 

To appreciate the benefits of a multiuser 
system, it helps to understand how multi- 
tasking, multiuser, and network environ- 
ments differ. Multitaskers can load sev- 
eral programs into memory and rapidly 
switch from one to another. The simplest 
form of multitasking under DOS is the 
TSR utility program. Such programs— 
Borland’s SideKick is a noted example— 
lie dormant in memory until activated by 
а hot key. More sophisticated multi- 
taskers, such as Microsoft Windows and 
Quarterdeck’s DESQview, can run sev- 
eral programs concurrently. You can, for 
example, perform a lengthy database 
search as a background task while editing 
a document in the foreground. 

With a TSR utility program, you could 
even run two word processors at the same 
time, but under a multitasker, they would 
have to take turns using the screen and 
keyboard. It would be great to connect a 
second screen and keyboard to the sys- 
tem and let two users work at once. 
That’s where multiuser operating sys- 
tems come in. These systems are multi- 
taskers that have the added capability to 
assign an external terminal to each pro- 
gram. 

A single 80386-based computer, sim- 
ple cabling, and standard terminals can 
do much the same job asa LAN. ALAN 
just gives separate computers common 
resources like disk drives and printers. 
But that requires sophisticated control 
mechanisms to prevent the multiple 
copies of DOS—one per workstation— 
from fighting over resources that each 
thinks it owns exclusively. 

The multiuser solution is naturally su- 
perior to a LAN in this respect. A single 
operating system is in charge. It owns 
and can effectively manage the resources 
made available to multiple users. 


Of course, there’s always a catch. 
When you’re not using the disk system, 
you're using the CPU. On a LAN, each 
user has his or her own CPU. The multi- 
user environment requires that you share 
the CPU with a number of other users, 
perhaps as many as 24. Simple math tells 
you that a 25-MHz processor split 25 
ways would be, from a user’s perspec- 
tive, а 1-MHz processor. Happily, the 
performance is much better than that, 
thanks to the creative efforts of software 
designers. 

A multiuser system isn’t the answer 
for a group of software developers who 
need to test programs on real DOS ma- 
chines, not virtual DOS tasks. Nor is it 
suitable for a group of high-powered fi- 
nancial analysts who run lots of CPU-in- 
tensive simulations. It may work well, 
though, for an office in which the mix of 
applications tends toward word process- 
ing and data entry. Here, a network may 
be overkill. Rather than giving everyone 
an XT- or AT-class machine to do word 
processing or database management, it 
might be better to invest in one expensive 
80386 system and use terminals and 
multiuser software to turn it into a flock 
of virtual 8086s. 

There’s no reason why your multiuser 
workgroup can’t peacefully coexist with 
a LAN. If the 80386 host computer is 
connected to a LAN, all the users it sup- 
ports automatically share the LAN re- 
sources that are available to the host. 
Moreover, multiuser systems typically 
deliver multitasking at the terminal end, 
so you’re not forestalling that option, 
either. 


The Science of Multitasking 

The host computer in a multiuser envi- 
ronment works much harder than the file 
server on a LAN. The file server pro- 
vides a common file system, but it leaves 
the individual workstations to do their 
own computing. The multiuser host, on 
the other hand, divides its time among all 
the users it supports; it actually runs 


The workstations, from left to right: WY-60, Link MCS, WY-150, Kimtron KT- 70. 


their applications. It must also provide 
DOS services to each user. 

DOS is а nonreentrant operating sys- 
tem. When a DOS function is in prog- 
ress, you can't interrupt it and execute 
another. To transform DOS into a multi- 
user system, you must do one of two 
things: make DOS reentrant, so that 
multiple users can share its code concur- 
rently, or arrange for each user to get his 
or her own private copy of DOS. 

PC-MOS and Concurrent DOS adopt 
the former technique. They replace DOS 
and the BIOS with code that is fully re- 
entrant. У М/386 takes the other tack—it 
gives each user a copy of DOS and the 
BIOS. 386/MultiWare combines the two 
strategies—tasks share a reentrant BIOS, 
but they have their own copies of DOS 
(well, for the most part; a small part of 
DOS 15 shared). 

Which technique is best? PC-MOS 
and Concurrent DOS require less mem- 
ory for each task, but software compati- 
bility depends on the correctness of their 
rewritten DOS functions. VM/386 and 


386/MuitiWare need more memory for 
each task, but those tasks run under gen- 
uine DOS. 

Despite these differences, all the sys- 
tems ultimately do the same thing. À 
multitasking kernel allocates a blob of 
memory for each task. It cycles through 
the list of tasks, mapping task data into 
active memory and passing control to the 
task for a discrete rime slice. When ап ap- 
plication's time is up, the kernel regains 
control and passes it to the next program. 

Operating systems handle this task- 
switching in subtly different ways. Those 
that give each task lots of tiny slices ap- 
pear to run more smoothly than systems 
that let each task run a little longer, hut 
they accomplish somewhat less total 
work because they spend more time 
switching. With any of these systems, 
you can tune the time slice (and associ- 
ated task priority) to maximize through- 
put for your mix of applications. 

Time slices are integer multiples of 
some basic unit of duration. PC-MOS 
uses the standard system clock tick of 55 
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milliseconds. Each task’s slice is 1 tick 
long, and each task normally executes 
with equal priority. There are 18 ticks in 
a single second; with five tasks active, 
each task can therefore expect to get 
three or four slices. Concurrent DOS 
uses a system tick of 1674 ms. With five 
active tasks, each gets 12 slices per sec- 
ond. The system does the same amount 
of total work (minus any switching over- 
head) hut appears more responsive, 
VM/386 provides time slices in l-ms in- 
crements, the minimum slice being 6 ms. 
Its System Resource Manager dynami- 
callv allocates time slices as a function 
of task activity. In this respect, V M/386 
is self-tuning. 386/MultiWare uses an 
| 8-ms time slice. 

Each operating system lets you tailor 
the memory allotted to each program. 
You need 640K bytes to 1 megabyte (de- 
pending on the system) for each full 
640K-byte application that you plan to 
run. You can, of course, allocate smaller 
pieces for programs that don't need 

continued 
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640K bytes. All the systems we tested ex- 
cept for 386/MultiWare allocate the 
memory in contiguous pieces as soon as 
it's requested. 386/MultiWare can take 
better advantage of the 80386 system 


page tables. It can build contiguous 
mernory blocks out of memory that may 
be scattered throughout the physical ad- 
dress space, but it doesn't actually allo- 
cate physical memory until it's needed. 


Putting the Systems to the Test 

Our multiuser host was a Compaq Desk- 
pro 386/20 with an 80387 processor, a 
Compaq УСА card, a 135-megabyte hard 
disk drive, and 6 megabytes of memory. 


Table 1: The new breed of multiuser operating systems boasts an impressive array of features (8 = ves; О = по). 


Job/task control 
Multiple tasks on serial terminals 
(maximum no.) 


Adjustable task priorities 

Text windows (multiple on-screen) 
Administrative functions from any terminal 
Reboot task from the terminal 


Environmental 

DOS replacement 

DOS add-on 

Works with DOS version 
Full set of DOS utilities 
RAM disk support 
EMS support 

Disk cache 


Virtual serial ports 
Maximum partition size (К bytes) 


security 
File system security (no. of levels} 


Supervise other remote tasks 
Separate start-up for each user 
Ctrl-Alt-Del protection 

Resource locking 

Hardware protection for COM ports 


Host system compatibility 
Runs on 8088 machines 


Runs on 80286 machines 
Network-compatible 
NetBiOS-compatible 

CP/M and CP/M-BB file compatible 


Miscellaneous 
Print spooling 


Supports local printing at workstation 
Interterminal messages 
Programmable function keys 
Remote program execution 


Multiuser access 
Allows terminals on COM1 and СОМ2 


РСТЕНМ terminal support 

Other terminal support 

Maximum terminal baud rate (bps) 

Log-in fram a modem 

Log-in password 

Supports direct or high-speed video 
terminals 
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We used standard terminals from Wyse 
Technology, Link Technologies, and 
Kimtron, connected to multiport serial 
cards specified by the software vendors 
(see the text hox "Terminals and Multi- 
port Boards" at right). We reformatted 
the hard disk drive and installed the soft- 
ware according to the manufacturer's in- 
structions. All relevant system param- 
eters remained in their default 
conditions, including time slicing, key- 
board control, and disk caching. 

To gauge the systems as LAN alterna- 
lives, we used the same test suites fea- 
tured in our July LAN Product Focus, 
“Ваше of the Network Stars." The sys- 
tems performed file І/О, DOS COPY, 
and database operations while subjected 
to increasing load. Figures | through 4 
show the results of our network-oriented 
tests. For comparison, we've included 
the results for two LANS—3Com's 
3 + Share, which has average perfor- 
mance (at à per-user cost that's compara- 
ble to that of the multiuser systems), and 
Novell's NetWare, an excellent per- 
former (though far more expensive). In 
general, the multiuser systems are faster 
than 3 + Share but slower than NetWare. 

Of course, these systems don't just 
provide a shared file system; they supply 
processors, too. So we tested each sys- 
tem's virtual 8086 tasks as single-user 
machines. We ran the standard BYTE 
low-level and application benchmarks 
from the host, in the presence of a con- 
stant load produced by two additional 
tasks running file I/O tests in the back- 
ground. Figure 5 shows the results for 
these low-level and application tests. 
Here, Concurrent DOS outperformed 
the pack. We ran into a few incompatibil- 
ities, though. Because 386/MultiWare 
didn't support the 80387 numeric copro- 
cessor, we couldn't run the low-level 
FPU test with it. And VM/386 didn't 
successfully complete our string-move 
benchmark, so we can't include its CPU 
index. 

The testing procedure also gave us a 
good chance to evaluate the systems’ 
ease of use, ease of installation, and re- 
sponsiveness. PC-MOS proved hardest 
to install. We had to format the hard 
disk, manually create a complicated 
CONFIG.SYS file, and sort through a 
fair amount of detailed documentation. 
We wished the manual had documented a 
sample installation. But for any of these 
systems, you have to do more than just 
boot from a floppy disk and type COPY 
A:*.* С. The operating system needs to 
know the I/O address of your interface 
card, the amount of free memory you 
have, the type and data transfer rate of 
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Terminals 
and Multiport Boards 


ultiuser DOS systems work best 

with PCTERM terminals. Un- 
like standard terminals such as the VT- 
100, these terminals have standard 84- 
or 101-key IBM PC keyboards complete 
with Home, End, PageUp, and Page- 
Down keys. PCTERM terminals sup- 
port the same escape sequences that 
control conventional terminals and ex- 
tend these codes to control attached 
mice and printers. But what makes them 
different is that they transmit PC-com- 
patible scan codes rather than ASCII 
characters. 

Normally, you don’t need to be aware 
of the PCTERM/ASCII distinction un- 
less you're accessing your multiuser 
system remotely. Modem access is a 
natural extension of the multiuser envi- 
ronment. You connect an auto-answer 
modem to one of the host's serial ports, 
dial in from a terminal or terminal emu- 
lator located elsewhere, and voilà—you 
have access. There's just one catch. If 
the dialing modem is Hayes-compat- 
ihle, you'll have to make the connection 
in an ASCII emulation and then switch 
to PCTERM. 

By the way, this method of remote ac- 
cess is simpler than the LAN equiva- 
lent. On a LAN, you normally have to 
dedicate a local workstation as an" ac- 
cess server.” It runs Carbon Copy, PC- 
Anywhere, or an equivalent program 
that can route the workstation's key- 
board and screen activity through a se- 
rial connection to a remote user. With à 
multiuser system, you don't need to 
dedicate a terminal to achieve the same 
result —just a modem. 

Wyse Technology provided us with 
samples of the WY-60, the WY-150, 
and the W'Y-99GT. All three support 
PCTERM and a cornucopia of conven- 
tional terminal emulations. The WY- 
99GT also provides Hercules graphics- 
emulation modes for those operating 


each terminal, the size of your cache, 
and so on. The procedure is not much 
different from that of a LAN. 

We found both VM/386 and Multi- 
Ware extremely easy to use, while PC- 
MOS suffered from an especially steep 
learning curve. Once you find your way 
around PC-MOS, though, it is quite flex- 


systems that can use it. Both PC-MOS 
and 386/MultiWare provide W Y -99GT 
drivers. Link Technologies sent us its 
МС5, which, like the Wyse terminals, 
supports speeds of up to 38.4 kilobits 
per second. Kimtron supplied two KT- 
70 terminals. These offer a standard AT 
keyboard but go only as fast as 19.2 
kbps—a little slow for screen-intensive 
applications. Of the bunch, we favored 
the WY-60 for its nice bright display 
and the W Y-150 for its superior screen 
speed and low price—it's the cheapest 
terminal we tested. 

Multiuser operating systems connect 
their terminals through serial ports on 
multiport cards. The PC normally sup- 
ports two serial devices, called COMI 
and СОМ2, A multiport card extends 
that support to a larger number of de- 
vices. You can get four, eight, or more 
serial ports on a single card. Because 
these cards are nonstandard, you'll have 
to buy one that is supported hy the oper- 
ating system you choose. 

PC-MOS supports the Maxpeed 
card, available through your PC-MOS 
value-added reseller. It's easy to install 
and to connect to terminals. The Max- 
peed is currently available only for AT- 
bus computers. 

Alloy's 386/MultiWare requires one 
or more IMP cards, available in both 
two- and eight-user configurations for 
either the AT or Micro Channel bus. 
Concurrent DOS and VM/386 support а 
wide variety of multiport cards. We 
used an eight-user Arnet Multiport-8, 
also available in a four-user configura- 
tion, to test both systems. 

If you choose PC-MOS, Concurrent 
DOS, or VM/386, you can also opt for 
one of the high-speed graphics termi- 
nals. These connect by way of fiber 
Optics or a direct bus connection and 
provide ful! color graphics on the work- 
station. 


ible. PC-MOS's best performance comes 
from careful tweaking of a task's system 
parameters, and its command-line inter- 
face makes that customization easy for 
an experienced administrator. ҰМ/ 
38675 relatively short time slices make 
for a responsive system—it keeps up with 

coninued 
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Multiuser Performance Results 


Database applications | DOS read and write 


Write transactions per second 
Kilobits per second 


Concurrent tasks | Concurrent tasks 


Figure 1: Multiuser performance on our network-based Figure 2: DOS operations. VM/386 and 386/MultiWare 
database test. The graph also depicts how much operate under DOS, while Concurrent DOS and PC-MOS 
degradation you might expect from each system. PC-MOS are DOS replacements. 

outperforms the others when unloaded, hut 386/MultiWare 

holds up to increasing loads. 
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Figure 3: Accessing the file system. Again, PC-MOS Figure 4: Writing to a file. The multiuser systems stack up 
displays strong single-user performance, but it degrades very well against the networks when performing Ше I/O 
quickly. tasks. 


ШИ PC-MOS 7” Concurrent DOS 386 ШЕН vM/386 ШЙ 386/MultiWare 
ИШ 3.Shae Hi NetWare Single-user DOS performance 
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keystrokes, even under heavy loads. And 
because VM/386 adjusts task priorities 
automatically, a task that needs CPU at- 
tention will get it. The other systems 
didn't do so well when heavily loaded; at 
times we experienced delays of several 
seconds. 

The most exciting aspect of multiuser 
systems is their power to exploit the in- 
creased processing power of the 80386 
processor without sacrificing the com- 
patibility of DOS. But users who expect 
to load their present programs onto the 
host drive and bappily run them may be 
disappointed. PC-MOS ran XyWrite 
Plus 3.52 sporadically. Concurrent DOS 
flunked Excel 2.0. MultiWare failed to 
run Lotus 1-2-3 release 2.01 unless we 
installed it from real-mode DOS, and 
only VM/386 successfully launched 
Windows 2.03. They all ran SideKick 
Plus as long as each terminal retained its 
own directory and files. We saw some 
peculiar anomalies and even a few spec- 
tacular crashes. 

Compatibility with the standard disk 
devices on our Compaq Deskpro 386/20 
was excellent. Each of the operating sys- 
tems was able to read from and write to 
any disk we placed in the 1.2-megabyte 
disk drive, with only one exception— 
MultiWare failed to read the copy-pro- 
tected Lotus 1-2-3 disk. Other devices 
we tried didn't work as well. If you have a 
CD-ROM drive or some other uncom- 
mon device, check with the vendor for 
specific compatibility. We achieved 
mixed results with a Bernoulli drive and 
a CD-ROM player. 


386/MultiWare 

MultiWare was the easiest system to in- 
stall. Alloy's IMP-8 multiport adapter 
card is a full-length card with one large 
connector on the rear panel. We installed 
the card and then attached a short cable 
to a panel with 16 serial ports—eight for 
terminals and eight for devices such as 
mice and serial printers. The software 
loads as a normal DOS 3.3 executable 
file. At start-up, MultiWare automati- 
cally finds and self-tests the interface, 
determines the baud rates of the termi- 
nals, and runs the start-up files at each 
workstation. 

To add a new workstation, you fire up 
the MultiWare administrative program 
and enter a name for the workstation; 
MultiWare does the rest. It has three 
levels of user privilege. А supervisor can 
add new users and assign passwords. 
High-level workstations get the best per- 
formance and the ability to create and 
switch among eight tasks. Low-level 
workstations run a single task. All work- 


(a3) Low-level indexes 


Concurrent 


DOS 


6.0 


EN CPU Wo FPU 
ЕП Disk ШЕ Video 


ib) Application indexes 


386/MultiWare 
М/А | 


BE] xyWrte ШШ Lotus 1-2-3 
ЕСІ dBASE СО Compiler 


Figure 5: (а) Loaded low-level benchmarks. We loaded each system by running a 
Ше ПО loop at two terminals. The host then ran the low-level tests. 386/Muiti Ware, 
which does not support a coprocessor, lacks an FPU index. VM/386 did not 
negotiate our string move lests, sa it did not register a CPU index. (b) Loaded 
application benchmarks. Again, we loaded each system with two active tasks. 
Concurrent DOS consistently displayed superior performance. 386/MultiWare would 


not run our copy-protected version of Lotus 1-2-3. 


stations enjoy password protection. 

The Alt-F9 sequence, issued from any 
keyboard, brings up MultiWare's Task 
Manager. Menu-driven commands pro- 
vide control over disk drives, COM ports, 
messages, and users. Alt-F8 brings up 
the Task Swapper, which navigates 
among active tasks. Other tools include a 
message facility and a dispatcher that can 
execute programs on other terminals. 

As noted, MultiWare does not support 
the 80387 math coprocessor. Equally 
disturbing was our test system's inability 
to install Lotus 1-2-3 release 2.01. Our 
Lotus 1-2-3 installation runs off the hard 
disk drive after reading from a key disk, 
MultiWare was unable to read from the 
key disk; the workstation just locked up. 
Alloy suggests that some products should 
be installed from real-mode DOS before 
starting Multi Ware—and that worked for 
Lotus 1-2-3. A number of text-based ap- 
plications ran erratically; both Xy Write 
and the Microsoft C Compiler had a cou- 


ple of false starts before they finally ran. 

Microsoft Windows made trouble for 
all the systems except УМ/386. Win- 
dows is an invasive program that takes 
radical control of the system. MultiWare 
was able to start Windows on the host and 
run it fora while, but then the cursor just 
up and vanished, 

Multi Ware's file-system performance 
varied, depending on the type of I/O. It 
had a strong showing on the DOS COPY 
test, outperforming all the other multi- 
user systems and 3+Share. Curiously, it 
even did better than DOS when only one 
workstation was active—probably thanks 
to its disk caching. File I/O performance 
started a tad below DOS and degraded 
quickly as the system load increased. 

But perhaps more important than the 
measured performance 15 a user's per- 
ception of system response—the way the 
keyboard responds. Despite the system 
loads, applications on a heavily loaded 

continued 
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MultiWare system still perform reason- 
ably. When you press a key on the key- 
board, it shows up quickly on the screen. 
It took a fair amount of loading to bog 
down MultiMate Advantage П to the 
point where it was unusable. 


Concurrent DOS 

The 80386 version of Concurrent DOS is 
the latest in a line of operating-system 
products. Concurrent DOS clearly shows 
its roots in CP/M-86 and CP/M, even 
preserving file compatibility. In fact, the 
system command files for Concurrent 
DOS carry the CP/M-86 .CMD file ex- 
tension. We installed our 10-ивег copy of 
Concurrent DOS with an Arnet Multi- 
port-8 board. Installation involved set- 
ting the Arnet card's switches to the rec- 
ommended I/O address settings and 
following Arnet's instructions for in- 
stalling the card. Two ribbon cables must 
be precisely routed in order to install the 
card (see photo 1). 

You can choose to retain DOS on your 
hard disk (and launch Concurrent DOS 
from the AUTOEXEC batch file) or tn 
replace DOS so the host simply boots 
Concurrent DOS. In either case, Con- 
current DOS takes over the machine. It 
provides all your favorite DOS functions 
using commands that feel similar, if not 
identical, to the DOS repertoire. Where 
there are differences, they're minor. For 


example, Concurrent DOS merges the 
DOS BACKUP and RESTORE com- 
mands into a single BACKUP command. 
And some of Concurrent DOS's DOS- 
equivalent commands have menu-driven 
interfaces. 

Power users will like Concurrent 
DOS's speed—its virtual 8086 tasks con- 
sistently outperformed those of the other 
systems, especially under load. Al- 
though the multiuser R:base tests showed 
a sharp degradation of performance as 
the system load increased—fully loaded, 
Concurrent DOS tell to the bottom of the 
pack— we nevertheless found it overall 
the fastest of the systems we tested. 

Concurrent DOS also ran most of our 
applications, although it doesn't do Win- 
dows. It handily took on SideKick Plus 
and our graphics packages, AutoCAD 
2,52 and MathCAD 2.0. Running Lotus 
1-2-3 produced an unexpected "memory 
full" error. Mierosoft Word ran, but 
with a very slow cursor. Word's perfor- 
mance was about a third of what you'd 
expect on a standard 8-MHz IBM AT. 

Concurrent DOS does a particularly 
nice job with passwords. You can assign à 
password to each directory, or even to 
each file. You ean also specifv separate 
passwords for read, write, and delete 
privileges. There's no general log-in 
password because you don't need one: If 
all the directories in a system are pass- 


Photo 1: Eight-user Maxpeed (left) and Arnet's Multiport-8 multiport boards. 
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word-protected, an unauthorized user 
can see the names of the directories but 
nothing more. With 386/MultiWare and 
VM/386 there's a log-in password, but 
once you're through the front door, you 
have full access to the system. Concur- 
rent DOS's password support lets the ad- 
ministrator restrict access to some pro- 
grams and give free access to all others. 

Concurrent DOS has also carried over 
the multiple text windows that made the 
original Concurrent DOS so unique. The 
system console can run four tasks and 
provides control keys to switch from one 
task to another. À workstation can switch 
freely between two tasks. The console 
can also place each of the four tasks in à 
different window and freely resize and 
color the windows. This works well on 
applications that follow the standard 
rules for writing to the screen, but it's in- 
effective with applications that write di- 
rectly to video memory. 

In addition to the standard PCTERM 
terminal type (see the text box ""Termi- 
nals and Multiport Boards"), Concur- 
rent DOS supports ASCII terminals. 
Concurrent DOS lets you prevent the 
Ctrl-Alt-Del sequence (at the host con- 
sole) from rebooting the computer. If you 
choose to keep the sequence enabled, a 
Ctrl-Alt-Del will pull the plug on ali 
users. The REBOOT command does 
what Ctrl-Alt-Del does and can be per- 
formed from any workstation. You can 
choose the Ctrl-Alt-Del lockout and con- 
trol access to the REBOOT command by 
means of password protection, and there 
won't be any accidents. 386/MultiWare 
and VM/386 require you to use the ad- 
ministrative menus to reboot the host, 
while PC-MOS allows Ctrl-Alt-Del to 
work from the host console at any time. 


PC-MOS 3.00 

The Software Link has devised a unique 
approach to software evaluation. Like 
many vendors, the company offers a 
demonstration version. Unlike many 
demonstration. products, however, this 
one is fully functional. The hitch? It 
locks up after 30 minutes, forcing you to 
reboot. The half-hour session gives you 
enough time to evaluate the product, but 
it's disruptive enough to keep you from 
just using the demo forever. It's a nice 
idea. You should take advantage of it to 
try out your applications and see how 
well they run. 

While PC-MOS ran many of the pro- 
grams we launched, it seemed, well, 
flaky. For instance, we ran all the Xy- 
Write benchmarks under PC-MOS, but 
not without tribulations. Keystrokes were 

continued 
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batch files are a thing of the past. 
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rue visionaries dont batch and moan about life. They build solutions. The Builder" from Нурегкіпесіх is the first 
TES thar eliminates all your beefs about batch. It compiles the batch files in your library into blazingly fast 
E COM and. EXE files— but speed and compatibility are just the ground floor. The Builder extends the DOS batch 
language by giving you more than 50 new commands and keywords, high-level control structures such as WHILE and 
CASE, and menu-building capabilities. It has DOS dexterity thar BASIC and C just can’t match. And for added convenience, 
The Builder sports a state-of-the-art editor to provide a fully integrated development environment. 

No More Semi-Solutions. Once you use The Builder, external utilities and shell programs will seem like journeymen 
carpenters. With The Builder, you can produce menus that dont hog memory, yet accomplish precisely what you want. And 
irs the ideal rool for creating installation scripts for software packages, thanks to its small compiled code size and close 
relationship with DOS. The Builder also helps vour company safeguard security by making it easier to creare dual-purpose 
menu and installation programs —ones thar are user-friendly ала secure. To take advantage of The Builders introductory 
price of $99.95, just call (800) 873-9993, берг. B. Visa and Mastercard orders are welcomed. Shipping and handling are on us. 


/ ihperkinetix, inc. 
System Requirements: Bl 384K RAM | oe aor” "Н 
E DOS 2.1 or later Bl one floppy disk 666 Baker Street, Suite 405, Costa Mesa, CA 92626 

(714) 668-9234 * FAX (714) 979-2813 
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often doubied on the screen, demanding 
excessive correction and rekeying. A 
Ctrl-Alt-Del from the PC-MOS host 
brought the whole system down-—there's 
no reboot protection. 

The Software Link recommends that à 
value-added reseller install the PC-MOS 
system, and for good reason. A number 
of tweakable parameters require techni- 
cal expertise. The FREEMEM state- 
ment in the CONFIG.SYS file allocates 
free memory space above С0000 for use 
by PC-MOS. PC-MOS сап then relocate 
itself out of the primary (0 to 640K bytes) 
address space, leaving more memory for 
applications. It's an advanced and highly 
useful feature, but not for the casual 
user. Although you're not required to use 
FREEMEM, some applications won't 
run without it. 

Another tricky configuration state- 
ment is SMPSIZE, which allocates 
RAM for the System Memory Pool. PC- 
MOS uses the SMP to keep track of open 
files and active tasks. Device drivers are 


also loaded into the SMP. A small SMP 


frees memory but limits the number of 


available tasks and devices. A large SMP 
soaks up RAM. leaving insufficient mem- 
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ory for your tasks. Finding the optimal 
setting takes tria] and error. It took us a 
while to get PC-MOS up and running. 
Connecting terminals is easier. You 
just cable a modem or a terminal to the 
serial ports. The Maxpeed multiport 
serial board 1s manufactured exclusively 
for The Software Link. It supports eight 
users at speeds of up to 38.4 kilobits per 
second and allows vou to install three 
boards for a total of 25 users. To start a 
task on a terminal, you supply the termi- 
nal type, location, and baud rate as argu- 
ments to the ADDTASK command. 
PC-MOS supports several types of ter- 
minals, but there's a catch. A standard 
terminal supports only 24 lines and does 
not have all the extra PC kevs like Home 
and PageUp. PC-MONS provides emula- 
tion for these keys by mapping them to 
escape sequences. For example, the VT- 
100 (ANSI) terminal emulation defines 
Esc-S-H as the equivalent of Home. The 
escape sequences can get very tedious, 
though, and arrow keys are not sup- 
ported. To its credit, PC-MOS was the 
only system we tested that even attempts 
to support full-featured standard termi- 
nals other than PCTERM compatibles. 
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The ADDTASK command can specify 
the amount of memory allocated to à 
task, the task's ID, its security class, and 
the name of its start-up batch file. You 
can switch among tasks by using the Alt 
key combined with the ID number. By 
invoking the ADDTASK command from 
within your partitión, you can start addi- 
tional tasks. You can keep track of task 
activity with the MOS MAP command. 

The MOSADM command adjusts the 
number of time slices granted to each 
task, sets priority levels, and turns the 
cache on and off. You've got to be carefu! 
when assigning priorities. We passed top 
priority to a remote task and could never 
recover time slices for the host. You can 
also pass control of specific interrupt 
vectors to a device or to an active task. 
The selected task or device then owns the 
interrupt, and no other device or task can 
use it. For instance, we had to give con- 
trol of IRQ 4 to our LapLink task in order 
to use COM 1. You can even assign an in- 
lerrupt vector to a number of ditferent 
serial ports. Each task could then use the 
interrupt through its own port. This en- 
ables mouse support at each station. 

PC-MOS employs a rather unusual se- 
curity scheme. Each file or directory has 
à security class represented by an upper- 
case letter. Each user has a four-charac- 
ter name, а six-character password, and 
a level of access to each of the 26 classes. 
Access levels range from О (no access) to 
3 (full read/write/delete). The adminis- 
trator retains full access to all 26 classes 
For example, а secretary could have full 
access to word processing files and no 
access to spreadsheet files, while the ac- 
counting department could have access 
го its spreadsheets but could not snoop 
around in other directories. All the secu- 
rity information resides in the $SUSER. 
SYS file. 

As à single-user operating system. PC- 
MOS performs admirably. It consis- 
tently placed at or near the top of our 
benchmark charts when unloaded. Un- 
fortunately, when you start adding tasks, 
PC-MOS quickly bogs down. Despite its 
problems, however, PC-MOS is the most 
flexible package we reviewed, Each user 
can run up to 255 tasks from a remote 
terminal, depending on available mem- 
ory. The command-line structure sup- 
ports some powerful features. And it's 
the only system that lets the supervisor 
hot-key into another terminal's task. 


VM/386 

We had heard that V M/386 15 bullet- 

proof. it’s true. It ran every application 

we threw ar it. The other packages may 
continued 
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Drafix introduces CAD for the real worid 
Any CAD package lets you create drawings. New Огайх 
CAD Ultra with САПарш is the first inexpensive CAD software 
that can turn your drawings inta usable database and spreadsheet 
niormation 

First. you can give every element in your drawing — 
attributes —a name, a part number, a price, or example. Th 
with little more than а push of a bution, you can convert the 
Data inio а spreadsneet, Move if into а database or insert it into 
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"SIMPLE TO LEARN AND EXTREMELY EASY TO USE” 
—PC Week 

SAD software 10 use. With Drafia 

ihe screen all of the lime—there's nothing 

reale sketches and drawings natu- 


drawings thal would require weeks of train- 
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AMAZING POWER AND SOPHISTICATION FOR OMLY 
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АЛ ol Те drawing. desgning and editing functions 


demanded by architects. engineers, drafters. contractors and other 
serious CAD users are included 
» Стезіе your own Syrmbagl libraries wth attributes or use 
Our pre-artributed. oredrawn symbols supplied with the 


* Draw lines, arcs. potygors, splines and Denier curves or 
Ireehand sketch 

+ Access our full complement of item and grid snaps for 
Superi accuracy 

• [Jse our рети! and 'iexible automatic dimensioning Sys- 
term and crosshatehing and solid fill for complex drawings 

= Taxe advantage of function key macros [of even greater 
gerlommance 

a Use [he revolutionary word processing window for adding 
and ДД] text i ürgwings 

Plus much, much more 
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EVERYTHING YOU NEED IN А SINGLE PACKAGE. 
ter (М-С Dackages require expensive add-on modules 
There's nothing missing from Oratie CAD Ultra For no extra cos! 
you get 
DotPiottes"™ tor high resolution Dot and Laser Printer 
output 
General Symbols Library of 450 pre-drawn objects 
CADapult exchange utility 
HPGL compatability wilh desktop publishing 
programs and a ІШІ range of pen plotters 
CALL US TODAY. 
For the name of your nearest Ога dealer. call us todas 
а 1-800-231-8574. 
Ask about Drsfix 30 Modelar and Drafix CAD 
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PRODUCT FOCUS 
MULTIUSER OPERATING SYSTEMS 


Alloy Computer Products, Inc. 
(386/Multi Ware) 

100 Pennsylvania Ave. 
Framingham, MA 01701 

(617) 875-6100 


NX386E, five users ............. $395 
NX386, 21 ивег................. $895 
ІМР2 or ЇМР2/Р$............... $495 
IMP8 or ЇМРВ8/Р$5............ . $1195 


Inquiry 1071. 


Arnet 

(Multiport-4 and Multiport-8) 
618 Grass Mere Park Dr., Suite 6 
Nashville, TN 37211 

(800) 366-8844 


Multiport-8 ....................... $735 
Inquiry 1072. 


Digital Research, Inc. 
(Concurrent DOS) 

60 Garden Court 

P.O. Box DRI 

Monterey, CA 93942 

(408) 649-3896 

Three USETE o. a cn pac ausos t i25 i $395 


. Programmer's Toolkit ......... $200 
| Inquiry 1073. 


Intelligent Graphics Corp. 
_ (УМ/386) 
` 4800 Great America Pkwy. 
Santa Clara, CA 95054 
(408) 986-8373 
1.21 Multiuser ................... $895 
Inquiry 1074. 


— SSS -a 


have their virtues, but none can make 
that claim. УМ/386 wasn't the fastest 
operating system, or the slickest, but it 
was refreshingly reliable. It was also the 
most responsive of the systems we tested. 
Rarely did the display lag behind typed 
input. As we've mentioned, УМ/386 dy- 
namically adjusts time slices according 
to each task's needs. Its System Resource 
Manager (SRM) even suspends tasks that 
aren't receiving external interrupts, 
passing valuable time slices to active 
tasks. 

The SRM also provides you with addi- 
tional performance options that you can 
adjust manually. For instance, some ap- 
plications run long processes in memory. 
It is possible that the SRM will interpret 
these operations as an idle task, thus de- 
nying the task the necessary time slice. 
You can either set the SRM to stop ana- 
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| 
Kimtron Corp. | 
(KT-70) 

1709 Junction Court, Building 380 
San Jose, CA 95112 

(408) 436-6550 

$569 

Inquiry 1075. | 


Link Technologies, Inc. | 
(МС5) | 
47339 Warm Springs Blvd. | 
Fremont, CA 94359 | 
(415) 651-8000 
$579 | 
Inquiry 1076. | 
| 


The Software Link, Inc. 
(PC-MOS) 

3577 Parkway Lane 
Norcross, GA 30092 


(404) 448-5465 
Five Users ......................... $595 
RAT. MEEN irene: 5995 


| 
| 
Maxpeed board, eight users ....5695 | 
Inquiry 1077. 

Wyse Technology | 
(WY-60, WY-99GT, W Y-150) 

3571 North First St. 


San Jose, CA 95134 | 
(408) 433-1000 | 
row c co P PORE el $599 
ҰУҮ-9907Т........................ 5649 | 
УЙЕ, bh $549 


lyzing the task altogether so that the task 
is always active, or you can adjust the 
SRM Burst (the amount of time without 
external interrupts before a task 15 sus- 
pended). You can also increase the fore- 
ground slice if your application doesn't 
seem to be responsive enough. АП this 
clever engineering results in remarkably 
smooth operation. 

Installing VM/386 was quick and 
painless. The documentation guided us 
through the Arnet Multiport-8 card con- 
figuration, and the software installation 
flowed smoothly through a series of 
questions. Usually, default values were 
acceptable, We had the system up in a 
matter of minutes. Configuration 
changes tock effect immediately—there 
was no need to reboot after each change. 

You create so-called virtual machines 
from a series of menus. A list of profiles 


provides templates for the most popular 
configurations. You can load a profile 
and then adjust individual parameters to 
your liking. VM/386 lets you set up tasks 
with the full 640K bytes of memory that 
DOS allows, accommodating even the 
most RAM-hungry applications. (Con- 
current DOS and MultiWare also support 
full 640K-byte tasks; only PC-MOS nec- 
essarily steals some conventional mem- 
ory from DOS programs.) Tasks retain 
their own DOS and BIOS, 

Once your virtual machines are con- 
figured, you can access the Switcher 
from any terminal by pressing the Alt 
and SysRq keys simultaneously. Active 
tasks appear in a window. You simply 
select a task and press Return to bring the 
task to your screen. You can also use a 
quick-key sequence (hold down the Alt 
key and press SysRq twice) to cycle 
through all your tasks. 

VM/386 also lets you link devices to 
virtual machines. This prevents two 
tasks from accessing the same output de- 
vice, such as a modem or a floppy disk 
drive. You can either link the device to a 
number of terminals or force an exclu- 
sive link to one terminal. You can link a 
device from the DOS prompt or from a 
VM/386 menu. All the systems provide 
somie method of protecting your task's 
devices from other users. VM/386's 
method worked as well as those of the 
other systems. 

Our benchmarks showed V M/386 to 
be an adequate, though not spectacular, 
performer. It excelled on DOS and file 
ПО operations but lagged somewhat on 
application tests. On the other hand, it 
was the only package to run every test in 
our application suite, So although it may 
be a bit slower than the others, you won't 
waste precious time trying to get things 
to work. From installation to configura- 
tion to applications, everything ran flaw- 
lessly. 


What Will It Cost? 
We compared the prices of each of the 
multiuser systems— with terminals for 
three, five, 10, and 20 users— with two 
LANs (3Com's 3+Share and Novell's 
NetWare). The multiuser environment 
requires a fast 80386-based computer 
with a lot of memory—640K bytes to | 
megabyte per person. For comparison, 
assume that you could buy a machine like 
this for about $10,000. The multiuser 
workstations we selected were dedicated 
terminals, in this case WY-150s from 
Wyse. The price of an average dedicated 
terminal was about 5600, If you have 
microcomputers lying around, you can 
continued 
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esktop publishing 
trix budget 


. UltraScript" PC software gives dot-matrix printers the 


22 Sample from an Epson 24-ріп 
dot-matria printer with Uira Script PC 


power of PostScript’ printing at a fraction of the cost. 


At last, the power of PostScript printing 
for thousands less. UltraScript PC software 
runs on your PC and gives ordinary dot- 
matrix and ink jet printers full desktop 
publishing capabilities. Create attractive 
documents that surpass anything you've 
printed before. It works with software that 
supports PostScript output, such as 
PageMaker, WordPerfect’ Ventura 
Publisher’ and Microsoft" Windows. And it 
works without forcing you to leave your 
application to print a document. Use it to 
scale text and graphics to any size, add 
shadings and patterns, and position them on 
the page bowever you like. 


Top-quality typefaces 
UltraScript PC is the only. PostScript- 
compatihle product that 
gives you the same li- 
censed typefaces used 
by professional type- 
setters and provided 
with Adobe' PostScript 
| printers such as the 
K Apple" LaserWriter’ 
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With U/traScript PC (U.S. list, $195), 
youll get 25 licensed typefaces. For more 
font firepower, choose UltraScript PC plus 
(U.S. list $445). You'll get 22 more for a 


total of 47. 
Ultracompatible 

You can use UltraScript PC with most ІВМ; 
Compaq and compatible computers 
(80286-based or higher with 1.5 MB of RAM 
recommended). And with dot-matrix 
printers such as the Epson” FX, LX апа 
LQ 950, IBM Proprinter X24 апа IBM 
Graphics. Or ink jet printers such as the HP” 
DeskJet" апа Canon' BJ-130, or HP 


LaserJet™ Series II laser printers. And any 
printer that emulates them. 

Join the desktop publishing revolution 
today—the smart way. Just contact QMS 
at 1-800-635-3997 and ask about 
UltraScript PC. 
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save some money by using terminal-em- 
ulation software and connecting them in- 
stead of terminals. You gain the option of 
local autonomy, but you'll be transfer- 
ring files between the workstation and 
the host, not sharing them. 

For the LAN setup, we chose a 12- 
MHz 80286 with 640K bytes of memory 
and a single floppy disk drive to repre- 
sent a typical workstation. Dell Com- 
puter will sell you a System 200 for about 


Table 2: Comparative costs for different multiuser operating systems. As the number of users increases, the higher cost of 


PRODUCT FOCUS 
MULTIUSER OPERATING SYSTEMS 


$1600. Add a copy of DOS, the network 
card, and cabling, and the workstation 
comes to about $2100. The LAN’s 
server needs less processor power and 
memory than the multiuser system’s 
host. A $7000 80286-based machine 
should make a reasonable server for a 
small office. 

For a small installation of three users, 
the higher cost of the 80386 computer 
makes the comparison close. When using 


PC-MOS or Concurrent DOS with three 
users, you can connect terminals to 
COM] and СОМ2 and so eliminate the 
need to buy a special multiport card. Our 
cheapest multiuser system came in al 
about $3800 per user. The LAN weighed 
in at a hefty $4800. A large installation 
of 20 or so users can lower the per-work- 
station cost of the multiuser solution to 
$1100—cheaper than the equivalent 

continued 


the 80386 host is distributed, making the multiuser solution more economical. Costs for 3+ Share and NetWare are 


included for comparison. 


Workstation 
Wyse WY-150 $549.00 
Dell System 200 
Network adapter 
DOS 
Cabling $25.00 
Total $574.00 
System cost — 3 users 
Host computer $10,000.00 
DOS (for host) $100.00 
Server software $395.00 
Interface card $495.00 
Workstations $1148.00 
Total $12,138.00 
Cost/user $4046.00 
System cost — 5 users 
Host computer $10,000.00 
DOS (for host) $100.00 
Server software $395.00 
Interface card $1195.00 
Workstations $2296.00 
Total $13,986.00 
Cost/user 52797.20 
System cost — 10 users 
Hast computer $10,000.00 
DOS (tor host) $100.00 
Server software $895.00 
interface card $1690.00 
Workstations $5166.00 
Total $17,851.00 
Cost/user $1785.10 
System cost — 20+ users 
Host computer $10,000.00 
DOS (fer host) £100.00 
Server software $895.00 
Interface сага $4980.00 
Workstations $11,480.00 
Total $27,455.00 
Cost/user $1307.38 
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386/MultiWare Concurrent DOS 


PC-MOS VM/386 3+ Share MetWare 
$549.00 $549.00 $549.00 

$1600.00 $1600.00 
$399 00 $399 00 
$100.00 $100.00 
$25.00 $25.00 $25.00 $25.00 $25.00 
$574.00 $574.00 $574.00 $2124.00 $2124.00 
$10,000.00 $10,000.00 $10,000.00 $7000.00 $7000.00 
$100.00 8100.00 %100.00 
$395.00 $595.00 $895.00 $595.00 $4695.00 
М/А $695.00 М/А $399.00 $399.00 
$1148.00 $1148.00 $1148.00 $6372.00 $6372.00 
$11,543.00 $12,438.00 $12,143.00 $14,466.00 $18,566.00 
$3847.67 $4146.00 $4047.67 $4822.00 $5188.67 
$10,000,00 $10,000.00 $10,000.00 $7000.00 $7000.00 
$100.00 $100.00 $100.00 
$495.00 $595.00 $895.00 $555.00 $4695.00 
$495.00 $695.00 $495.00 $399 00 $399.00 
$2296.00 $2296.00 $2296.00 $10,620.00 $10,620.00 
$13,286.00 $13,586.00 $13,786.00 $18,714.00 $22,814.00 
$2657.20 $2717.20 $2757.20 $3742.80 54562.80 
$10,000.00 $10,000.00 $7000.00 $7000.00 
$100.00 $100.00 
$495.00 $995,00 $2495.00 $4695.00 
$735.00 $1390.00 $399.00 $299.00 
$5166.00 $5 166,00 $21,240.00 $21,240.00 
$16,396.00 $17,551.00 $31,234.00 $33,434.00 
$1639.60 $1755.10 $3123.40 $3343.40 
$10,000.00 $7000 00 $7000 00 
$100.00 $100.00 
$995.00 $2495.00 $4695.00 
$2085.00 $399 00 $399 00 
$13,776.00 $53, 100.00 $53,100.00 
$26,856.00 $63,094.00 $65,294.00 
$1074.24 $2523.76 $2611.76 


М... is the first to give 


you a choice of architectures 
on the 386SX platform. 
Whether you use the "industry standard” 
(AT) architecture or the up-and-coming 
Micro Channel of IBM's new PS/25, 
Mitac's 3868 X-based computers assure 
you the power of Intel's future- 
compatible 80386SX microprocessor. 
The power you need to affordably run 


today's (and tomorrow's) most advanced 


аб 


Intel 803865Х 


Micro Channel and 


AT-bus 386SX Місгов 
--Only From Mitac 


32-bit applications. Of course, you don't 
need both the MPS2386 and the 
MPC2386, but whichever system you 
choose, you get a compact micro with 
386 performance and a host of built-in 
features. On-board VGA-compatible 
graphics controller, space for both 5-1/4" 
and 3-1/2” diskette drives, room for four 
storage devices and a total of six 
expansion slots assure you maximum 


flexibility with room for growth. 


And, as with all Mitac microcomputers, 
the MPS2386 and MPC2386 are backed 
by a one-year warranty and Mitac's 
complete service and support programs. 
For more information on Mitac’s full 
range of AT- and Micro Channel- 
compatible computers and the name of 
your nearest authorized dealer, call today 
800-648-2287 Extension 348. 


milac 


When reliability is a decisive factor 


Mitac's microcomputers are distributed in the U.S. by Microamerica and Schweber Electronics. 
Canadian distribution is bandled through TLS. 


Micro Channel, PS2. AT and [EM arc uedemarks of Internatiumal nina Machines Corp. 2865X. 80186 and [mel arc trademarts ін Ine! Corp 


Circle 19 on Reader Service Card 


LAN cost of $2500. Table 2 shows the 
breakdown. If your application mix is an 
appropriate one, the multiuser solution ts 
clearly cheaper. 


Multiuser Operating System 

or LAN? 

There's no simple answer. Like a LAN, 
a multiuser operating system provides a 
shared file system, but with faster disk 
access. Screen performance is slower if 
you compare a serial terminal to a LAN 


PRODUCT FOCUS 
MULTIUSER OPERATING SYSTEMS 


user's microcomputer. But text applica- 
tions run beautifully on the new genera- 
tion of serial terminals, and the display 
quality of our test terminals is sure to 
please any experienced microcomputer 
user. The fonts easily rival those of a 
good monochrome display. 

Performance can vary widely depend- 
ing on your application. The best applica- 
tions for a multiuser environment are 
those that spend a fair amount of time 
waiting for keyboard input, such as word 


(T)EXPERTISE. 


For document 
typesetting and 
formatting quality, 
PC TEX is the 
difference between 
average and expert. 
It's the next step 
beyond standard 
desktop publishing. 


(T)EXPERT 
Of PC TEX TABLES 
INFOWORLD said: 
“. . . No non-TEX- 
based program has 
such typographical 
zesthetics. . . enorm- 
ously flexible...” 


And PC MAGAZINE 

wrote: “(With PC TEX) 
. . you can achieve 

incredible precision 

in formatting text, 

especially mathemat- 

ical expressions." 


For a free PC TEX 
demo diskette, 
product catalog and 
information on a 
configuration for 
your system, call 


415/388-8853. 
Then give your 
next job the 
(t)expert touch. 


PC eX в a registered TM of Personal WX, ік 
TEX is on American Mathematical Secety TH. 
laquire обоо PTI distribwtorships. Site lanza: 
avoilable ю тийбей organizations. This ed 
тет урези using PC TEX ond Büciream ісік 
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processing and data entry. The worst ap- 
plications are the CPU-intensive ones. 
These have no effect on a LAN, but they 
can cripple a multiuser system. 

Databases that require a fair amount of 
disk access may run better on a multiuser 
system. LAN-oriented databases nor- 
mally ship all data through the network 
to workstations, where the processing 
happens. Server-based LAN applica- 
tions now emerging will change that, but 
most people aren’t using them yet. 
Transferring all those packets over the 
wire incurs a substantial cost. A multi- 
user system processes data in place 
(that's just what LAN server-based ap- 
plications aim to achieve), avoiding all 
that traffic. 

The issue of application compatibility 
is one you should address on a case-by- 
case basis. We doubt that Windows (or 
any other graphically intensive applica- 
tion) makes sense for the multiuser envi- 
ronment. But text-oriented programs and 
character-based graphical programs may 
make sense—it just depends on which 
ones. Be sure to specify to your dealer 
the applications (and external devices, 
such as CD-ROMs) that you plan to use, 
and make sure that everything will work. 

If you're interested in custom applica- 
tion development, note that Concurrent 
DOS and PC-MOS provide functionality 
above and beyond DOS. Applications 
specially written for these systems can 
take full advantage of task spawning, 
background processing, and the ability to 
change their priorities depending on 
need. Both manufacturers will sell you 
system developer's kits with utilities and 
enhanced documentation. 

Choosing between these operating sys- 
tems wasn't easy. While testing each of 
them, it became clear to us that they all 
have specific strengths and weaknesses. 
In spite of the developer's features of 
Concurrent DOS and PC-MOS, we 
thought that either 386/MultiWare or 
VM/386 would be the best substitute for 
an office LAN. Both run applications 
more reliably than the other two, and we 
attribute this to the real copy of DOS un- 
derlying the multiuser shell. 386/Multi- 
Ware was the easiest to install and use. 
VM/386 was the most compatible. Ulti- 
mately, you have to select a product that 
takes care of the details of resource shar- 
ing and allows you to get your work done. 
For some environments, a multiuser 
solution may be the way to go. ш 


Howard Eglowstein and Stanford Diehl 
are BYTE Lab testing editors. You can 
reach them on BIX as "heglowstein" and 
"sdiehl, " respectively. 


MicroWay Means Numerics! 


MicroWay is your best source for the 
software and hardware you need to get true 32 
bit performance from your 386. These include 
32-bit tools, such as NDP Fortran, C, and Pas- 
cal, and the 32-bit applications that were 
developed with them (see last paragraph). 
These products run in protected mode under 
Unix, Xenix, or Phar Lap extended MS-DOS. 


Starting with release 1.4 VM, NDP Fortran, С 
and Pascal not only access 4 gigabytes of 
memory, but run with Phar Lap's new VMM 
extension which provides 386 protected mode 
virtual memory. Now you can run a program 
with a 30 MB array on a 2 MB system simply 
by having 30 MB of space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in ап XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 


NERONE RR 


32-Bit Compilers and Tools 


NDP Fortran-386™, МОР C-386™, and NDP 
Pascal-386™ compilers generate globally op- 
timized, mainframe quality code. Each runs in 
386 protected mode under Unix, Xenix or Phar 
Lap extended MS-DOS. The memory model 
employed uses 2 segments, each of which can 
be up to 4 gigabytes. They generate code for 
the 80287, 80387, mW3167 or mW1167 and 
include high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
operations. NDP Fortran-386"" is a full im- 
plementation of FORTRAN-77 with Berkeley 
4.2 and Fortran-66 extensions. NDP C-386™ 
is a full implementation of AT&T's PCC with MS 
and ANSI extensions. NDP Pascal-386™ is a 
full implementation of АМБІЛЕЕЕ Pascal, with 
extensions from C and Berkeley 4.2 Pascal. 

NDP Fortran/C/Pascal-386/DOS each $595 
NDP Fortran/C/Pascal-386/VM....... $695 
NDP Fortran/C/Pascal-386/UNIX....... $795 


Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran, C, and 
Pascal, making it possible to compile and run 
programs as large as the free space on your 
hard disk. 

Phar Lap Virtual Memory Manager . . $295 

Phar Lap Development Tools ...... $495 


NDP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with МОР C-386 
and drives all the popular graphics adapters 
bo Pa ES , . Library: $125, C Source: $250 


МОР Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA... $325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 
80387 BUDDOIT sida S ERR ER Yn $250 


NDP to HALO '88 Grsphics Interface — 
Enables you to call graphics routines in HALO 
'88 from NDP Fortran, C or Pascal....... $100 


Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, "| ported 900,000 lines of 
Fortran sourca in two weeks without a single 
problem!" Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

My prooem run a factor of six faster using 

Fortran-386 on ап mW1167 equipped 
386/20 than they do on my Micro VAX II." 


` Parallel TTT 


Videoputer™ — The highest performance 
graphics card on the market. Uses a T800 and 
Ті 34010 in conjunction with а 130 MHz Вгоок- 
Tree DAC. Includes one MB of system RAM, 
one meg of video RAM and a library of graphics 
primitives. Runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog топйогв................. $4995 


Monoputer™— The world's most popular PC 
transputer development product now extends 
the memory available for developing transputer 
applications from 2 to 16 MB. The board fea- 
tures a ОМА bus interface for fast I/O. 
Monoputer with T414 (0 MB) ....... $995 
Monoputer with T800 (0 MB) ...... $1495 


Quadputer™ — This board for the AT or 386 
can be purchased with 2, 3 or 4 transputers and 
1 or 4 MB of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power ....... from $3495 


Linkputer™ — Uses four Inmos C004 
programmable cross bar switches. It allows the 
user to dynamically change the topology of the 
processors in a network. Using thís board, it is 
possible to get 100% linkage among eight 
Quadputers and design larger, custom 
(90008165-......................... CALL 


Tranaputer Compilers and Applications 
These Parallel languages are designed for use 
with Monoputer2 and Quadputer2. 

Logical Systems Parallel C ........ $595 
3L Parallel C or 3L Parallel Fortran . . $895 
COSMOS!M - Finite element analysis .CALL 


ParaSoft: Parallel Environment... . $500 
Performance Monitor ...%500 
C Source Level Debugger $500 
T800/NAG™ (See NDP/NAG) ...... $2750 
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387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the тагке!.......................... $249 


NUMERICS HOTLINE 
(508) 746-7341 


of a 20 MHz 386/1167. Our best selling board, 
the Quadputer2'^", has four T800s and boasts 
40 MIPS/6 megatlops of processor throughput. 


MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. The key to achieving this 
speed increase ís our NDP Fortran or C and 
the new 32-bit applications that offer Weitek 
support. Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VersaCad and 
Hoops 3D graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that were recently ported to the 386 
using our NDP Fortran and NDP C. Please call 
008) 4 245-2441. rn more P пора dom. 
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386 Your AT 


386/387 Turbo™AT — This board plugs into 
your 80286 socket, allowing your IBM AT to run 
32-bit protected-mode code written for the 
80386. includes an 80387 socket. The most 


cost-effective AT upgrade! 
386/387 Turbo AT/16MHz .......... $495 
386/387 Turbo AT/25 MHz ......... $695 


Weitek-Based Coprocessor Boards 


mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 


mW11987-16 ..................... $895 
mW1167-20 .................... $1095 
mW1167 Microchannel-16/20 CALL 
3167-20: ......:................. $995 
3107-25 ММ a афо $1295 
3167-33 ...,................... $1695 
mW31 67/80387 Board $150 


80367-33..... $550 
80287-8...... $195 
80387-16..... $360 
80387-20..... 5400 


8087-2 
80287-10.... 
80387-185Х ..$310 
80387-25..... $500 


80С287А (CMOS) ................... $280 
287 Turbo-12 (for AT compatibles) ..... $350 
RAMpak™ one meg 32-bit memory module for 
Compaq 386 20/25 .................. $425 
RAMpak™ - four тед................ $1500 
256K 80ne DRAM .................. $8.00 
258K 100ns DRAM ................. $6.50 
258K SIMMs 100п8................... $90 
1 meg SIMMs 100ns ................ $275 


(All of our Intel coprocessors include 87Test.) 


Multi-User Accelerators 


MicroWay's AT8™ and AT16™ intelligent 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 огР5/2РС. AT8:$895 AT16:$1295 


12 MHz PC Accelerators 


FastCACHE-286 12 MHz ........... $299 
SuperCACHE-286 12 MHz ......... $399 
FastCACHE-286 9 MHz ............ $199 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 


USA FAX 508-746-4678 Germany 069-75-2023 


Discover the Quality, Service, Price and Performance їп Eltech. 


Eltech Model 9870 


Floating Point Processor 
80387-25/Weitek 3167 
Memory RAM lor 4MB on Board 
Cache Memory 64 or 256KB S-RAM 
Expansion RAM 4 ог8МВ on 32-bit Board 


Maximum RAM 16MB 
Data Bus Width 32-bit 


Wait States Zero Wait State | 
I/O 1 Serial and 1 Parallel Ports | 


High | 
Performance Systems 


Next Day Free On-Site Service 


30 Day Money-Back Guarantee 
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Model #9671/#9770 
80386-16/20 


Memory RAM 1МВ on System Board 
Expansion RAM 16МВ on 32-bit Board 
Maximum RAM 33МВ 

Data Bus Width 32-bit 

Wait States Zero Wait State 

I/O 2 Serial and 1 Parallel Ports 


Model 43861/48661 
80286-12/16 


Floating Point Processor 80287 


Memory RAM 
Expansion RAM 
Maximum RAM 
Data Bus Width 
Wait States 


E LTECH RESEARCH INC. 


1725 McCandless Drive 
Milpitas, CA. 95035 
(408) 942-0990 


lor 4MB on Board 
8MB on 16-bit Board 
12MB 

16-bit 

Zero Wait State 


Circle 104 on Reader Service Card 


Eltech EGA, VGA 
Graphics Cards 


Eltech EGA, autoswitching, maximum 
resolution of 800x600 with 16 colors, 
640x480 resolution with 16 colors, 320x200 
resolution with 256 colors. 


So Call 
Today 


408-942-6823 
408-942-0990 
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The MicroFlex 7000 
Is a fast, expandable 
MCA clone, but 

is it better than an AT? 


Bill Catchings 
and Mark L. Van Name 


dvanced Logic Research's Mi- 

croFlex 7000 combines the 

Micro Channel architecture 

(MCA) with a 25-MHz 80386 
and a proprietary cache architecture to 
raise the performance ante for MCA ma- 
chines. Its cache architecture is similar 
to that used in ALR's AT-compatible 
FlexCache 25386, which combines a 
high-speed static RAM (SRAM) cache 
with dual memory and I/O buses to let 
the 80386 CPU run with no wait states 
most of the time. 

The MicroFlex 7000 cache differs 
from that of the FlexCache 25386 in two 
ways: It uses the MCA bus, and it moves 
data between the cache and main mem- 
ory 64 bits at a time. While it uses the 
same 64K-byte cache of 25-nanosecond 
SR AM as the FlexCache 25386 does, the 
MicroFlex replaces the FlexCache's 60- 
ns DRAM with slower 80-ns DR AM. 

The slower DRAM seems to cancel 
out the improved cache system to yield а 
processor/memory combination that ts 
close to the speed of the FlexCache. 
Thats not bad, however, because the 
FlexCache 25386 is the fastest IBM PC 
compatible that BYTE has reviewed. 


A Lot of Box, a Lot of Money 

The MicroFlex 7000's high performance 
and MCA bus do not come cheap; the 
Model 120-A21 (with a 150-megabyte 


SYSTEM REVIEW 


ALR 
Revs Up MCA 
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hard disk drive) costs $8499, while the 
Model 300-A31 (with a 310-megabyte 
hard disk drive) runs $12,397. Standard 
features include 2 megabytes of DRAM, 
a math coprocessor socket, SuperVGA 
circuitry, а 1.44-megabyte 32-inch 
floppy disk drive, and an ESDI control- 
ler. Software includes an ALR Reference 
Diskette that lets you configure MCA pe- 
ripherals; Multisoft's Super PC-Kwik 
disk cache; and Quarterdeck's DESQ- 
view and Expanded Memory Manager 
(ОЕММ-386). 

The Model 300-А31 evaluation system 
included three optional components. One 


| 


was a УСА monitor, which BYTE sup- 
plied. ALR now offers a 14-inch VGA 
monitor for $499. The unit also came 
with an 80387 coprocessor and MS-DOS 
3.3. (ALR now offers only MS-DOS 
4.01.) With these extras, the evaluation 
unit costs a tidy $13,940. 

Oddly enough, a MicroFlex 7000 
Model 120-A21 with the same extras as 
our evaluation unit would run a far more 
reasonable $10,042. That means ALR is 
hitting you for $3898 for the additional 
160 megabytes of disk space. We suspect 
that this is because ALR is pricing its 

continued 
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ДІН MicroFlex 7000 


Company 

Advanced Logic Hesearch, Inc 
9401 Jeronimo 

гупе, СА 92718 

(714) 581-6770 


Camponents 

Processor: 25-MHz 32-bit Intel 80386 
socket for 25-MHz Intel B0387 or Week 
3167 math caprocessar 

Memory: 2 megabytes of 32-bit BO-ns 
DRAM in two 1-megabyte IBM P5/2- 
compatible SIMMs, 64K bytes of 25-ns 
static RAM for the cache, 128K bytes of 
200-ns BIOS HOM 

Mass storage: 1.44-megabyte 3Vs-inch 
Happy disk drive; 150-megabyte hard 
disk drive (Model 120-A21) or 310- 
megabyte hard disk dnve (Model 
300-A31) 

Display: ALA t4-inch УСА monitor, 
YGA arcuitry and OB-15 connector on 
motherboard 

Keyboard: 101 Keys in a modified IBM- 
Enhanced keyboard layout, with separate 
numeric keypad and cursor-contral 
clusters 

МО interfaces: RS-232C serial port with 
DB-25 connector, DB-25 parallel port; АТ. 
style keyboard connector, PS/2-style 
mouse connector, eight Micro Channel 
expansion slots (three 32-bit and five 
16-bit) 


Size 
f Ya by 17V» by 23 Inches, 
70 pounds (maximum) 


Software 

MicroFlex 7000 Reference Diskette and 
custom utilities; Multisoft Super PC-Kwak 
disk cacha 3.23; Quarterdeck 
DESOview 2.25 with QEMM-3B6 version 
4.23 


Documentation 
User s manual 


Price 

Model 120-A21: $8499 
Model 300-A31: $12,397 
System as reviewed: $13 940 


Inquiry 852. 


MicroFlex 7000 models to compete with 
comparable IBM PS/2s—the Models 70- 
A2] and 80. From that perspective, 
ALR's Model 120-A21 does reasonably 
well; it costs $451 less than IBM's Model 
70-A21. The IBM system, with its maxi- 
mum disk size of 120 megabytes and its 
meager three MCA slots, is also far less 
expandable than the ALR system. 
Another MCA compatible, the 20- 
MHz Tandy 5000 MC, is a bit cheaper 
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than the MicroFlex 7000: With a 170- 
megabyte SCSI hard disk drive and a 
smaller (32K-byte) cache, it costs about 
$200 less than the MicroFlex 7000 
Model 120-A21. 


The MicroFlex Architecture 

Most cached 80386 systems, MCA or 
otherwise, use the Intel 82385 cache con- 
troller. ALR bucks this trend by imple- 
menting in discrete logic its own im- 
proved version of the 82385. ALR gains 
performance with this approach, but at 
the cost of quite a few chips on the 
motherboard. 

The most important improvement of 
ALR's cache controller over the 82355 15 
in its handling of direct-memory-access 
writes. When a ОМА write changes а 
memory location whose contents are in 
the cache, the ALR controller updates 
the cache data; the 82385 would simply 
mark the location invalid. ALR's cache 
also fetches 64 bits of memory when 
there is a cache miss. Because most 
memory accesses are sequential, pre- 
fetching the second 32 bits increases the 
cache's hit ratio. 

ALK packages the main memory on 
two l-megabyte single in-line memory 
modules that the firm claims are compat- 
ible with IBM's PS/2 memory modules, 
Because of the 64-bit-wide bus between 
the cache and main memory, the Micro- 
Flex 7000's memory must come in pairs 
of SIMMs. With 2-megabyte SIMMs in 
the eight SIMM slots, the MicroFlex 
7000 can handle up to 16 megabytes of 
DRAM. (ALR does not yet offer 2- 
megabyte SIMMs, but the company 
claims that the MicroFlex 7000 will 
work with IBM's 2-megabyte Р5/2 mem- 
ory modules.) 


Performance 

The result of this fancy architecture 15 an 
extremely fast system. The BYTE CPU, 
FPU, and text video tests place the Mi- 
croFlex 7000 about 20 percent faster 
than Compaq's 386/25 and within 1 per- 
cent of the performance of the Flex Cache 
25386. 

On the hard disk tests, the news is not 
so good. Here, the MicroFlex 7000 
Model 300-A31 is significantly slower 
than a FlexCache 25386 with a similar 
300-megabyte hard disk drive. An ALR 
spokesperson said that the overhead of 
the MicroFlex 7000's emulation of the 
ІВМ PS/2 Model 70's hard disk drive 
and the fact that the BIOS checks the disk 
status after every read and write opera- 
tion slow the performance. ALR plans to 
fix this in a future release of the BIOS. 

Still, the performance of the Micro- 


Flex 7000's 310-megabyte hard disk 
drive is not that bad. The system is about 
10 percent faster than the 150-megabyte 
hard disk drive version of the FlexCache 
25386. and it compares favorably with 
other МСА machines—it's about 50 per- 
cent faster than the 20-MHz IBM PS/2 
Model 70-A21 and almost twice as fast 
as the Tandy 5000 MC. 


Compatibility 

Speed alone, of course, is not the whole 
story. especially with MCA systems. 
The system must be able to handle MCA 
expansion boards and run standard soft- 
ware, The MicroFlex 7000 does well on 
both counts. 

It had no problems running a simple 
МСА internal modem (Computer Pe- 
ripherals' Hook-Up Р52400). More im- 
pressively, it also worked with a bus- 
master card, Pixelworks' Ultra Clipper 
UM1280 high-resolution graphics card. 
The MicroFlex 7000 successfully ran а 
Pixelworks test that alternately exercises 
that video card and the ESDI controller, 
which is also а bus master. According to 
Pixelworks, this test can use as much as 
50 percent of the MCA bus bandwidth. 
The MicroFlex 7000 also had no trouble 
with à Xircom Pocket Ethernet Adapter 
that attaches to the unit's parallel port. 

И did not fare as wel] with a simple 
Microsoft Serial Mouse. When we tried 
to load the mouse driver software, the 
system claimed that по mouse was at- 
tached. Ап АГК spokesperson said the 
company plans to fix this problem by 
making minor changes to the MicroFlex 
7000's motherboard, and that a Micro- 
soft Mouse works with the MicroFlex 
7000's built-in, PS/2-style mouse port. 

The MicroFlex 7000 ran all the soft- 
ware we tried on it, including Borland's 
Quattro 1.0, Reflex 1.14, SideKick Plus 
1.00A, SuperKey 1.16A, Turbo C 1.0, 
and Turbo Pascal 4.0; Digitalk's Small- 
talk/V 1.2; Kermit 2.32/A; MicroPro's 
WordStar 3.3 and 4.0; Lotus's Sympho- 
ny 2; Microsoft's PC Paintbrush 2.0, 
Windows/386 2.0, and Word 4.0; Norton 
Utilities 3.00; Novell's NetWare 2.15: 
and Symantec's Q&A 1,1. 

In fact, the only software problem we 
found was a holdover from the Flex- 
Cache 25386. The MicroFlex 70007 
FDISK program froze when we tried to 
make the penultimate partition of the 
310-megabyte hard disk drive a full 32 
megabytes. (You can work around this 
problem easily by making that partition 
smaller.) An ALR spokesperson said 
that the problem was due to an odd inter- 
action between the DOS 3.3 FDISK 
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WORD PROCESSING 
Xy Write 1+ 3.52 
Load (large) 
Word count 
Search/replace 
End of document 
Block move 
Spelling check 
Microsoft Word 4.0 
Forward delete 
Aldus PageMaker 1.0a 
Load document 
Change/bold 
Align night 
Cut 10 pages 
Place graphic 
Print to file 


El Index: 


SPREADSHEET 
Lotus 1-2-3 2.01 
Block copy 
Recalc 
Load Monte Carlo 
Recalc Monte Carlo 
Load rlarge3 
Recalc rlarge3 
Recalc Goal-seek 
Microsoft Excel 2.0 
Fill right 
Undo fill 
Recalc 
Load rlarge3 
Recalc rlarge3 


O Index: 
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CPU 


Matrix 265 
String Move 
Byte-wide 16 58 
Wotd-wide: 
Odd-bnd. 22 60 
Even-bnd. 830 
Doubleword-wide: 
Qdd-bnd. 16 47 
Even bna 4.15 
Sieve 14.06 
Sort 10 52 
В Index: 4.99 
FLOATING POINT 
Math 487 
Error? О DOE MO 
Sine( x) 1.66 
Error 2 0DE- 08 
e* 182 
Error 1 DOE- O9 
П Index: 10.29 


М/А = Hol applicable 


APPLICATION-LEVEL PERFORMANCE 


Medium/Large 
11 


03615 
04.14 
02508 
08/09 
06/38 


‘11 


02 
91 
“14 
3 
94 
01 
02 


03 
1 08 
i 
14 
1 
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DISK I/O 
Hard Seek? 
Outer track 
Inner track 
Half platter 
Full platter 
Average 
DOS Seek 
1-sector 
32-5есїог 
File 1704 
Seek 
Read 
Write 
1-megabyte 
Write 
Read 


index: 


dBASE Ill+ 1.1 
Copy 
Index 
List 
Append 
Delete 
Pack 
Count 
Sort 


О Index: 


SCIENTIFIC/ENGINEERING 
AutoCAD 2.52 
Load SottWest 
Regen SoffWest 
Load StPauls 
Regen StPauls 
Hide/redraw 
STATA 1.5 
Graphics 
ANOVA 
MathCAD 2.0 
IFS 800 pts. 
ЕЕТЛЕЕТ 1024 pts. 


П Index: 


COMPILERS 

Microsoft C 5.0 
XLisp compile 

Turbo Pascal 4.0 
Pascal S compile 


Б Index: 


"Ай mes are in seconds Figures were generaled using The 8088/8086 


and 80385 versions (1 1) af Small 
? The errors for Floating Pomt indicate the dilferance between expecled and 


actual values, correct to 10 dgis o rounded to 2 digs 


3 Times reported by (he Hard Seek and DOS Seek are for mulbiple seek 
Operabions (number of seeks performed currently ser to 100) 

“Read and write mes for File HO аге п seconds per БАК bytes 

5 For ihe Livermore Loops and Ohrane tests only higher numbers mean 


faster periormance 
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VIDEO 
Text 
333 Mode Û 
3.33 Mode 1 
5.67 Mode 2 
В 39 Mode 3 
543 Mode ? 
Graphics 
B 3B CGA 
16 66 Mode 4 
Mode 8 
0 G4 Mode 6 
084 EGA, 
0 82 Mode 13 
Mode 14 
297 Mode 15 
4 36 Mode 16 
VGA 
2.41 Mode 18 
моде 19 
Hercules 
O Index: 
CONVENTIONAL 
BENCHMARKS 
LINPACK 


Livermore Loops* 
(MFLOPS) 

Dhrystone (MS C 5.0) 
iDnry./sec.) 


5.45 


2:40 
04 


3.30 


135.33 
0 22 
B27B 


IBM Р5/2 Model 70-А21 16.6 
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Tandy 5000 МС 14.3 


IBM PC AT 5.0 


Compaq Deskpro 386/20 


Tandy 5000 MC 


Compaq Deskpro 386/20 17.9 
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program and the MicroFlex 700075 hard 
disk subsystem. 


Disk Space to Burn 

The MicroFlex's hard disk drive is a 310- 
megabyte, 5'4-inch, full-height Control 
Data drive. An Adaptec ESDI controller 
with an on-board 32K-byte cache uses a 
l-to-1 interleave with that drive; the 
combination delivers an average access 
time of 16 milliseconds. 

The MicroFlex 7000 has two empty 
34-inch drive bays, plus two open 514- 
inch half-height bays. ALR offers as op- 
nons a 1].2-megabyte 54-inch floppy 
disk drive and a 150-megabyte '4-inch 
streaming tape drive. The system's stan- 
dard floppy disk drive is a 1.44-mega- 
byte 34-inch Fujitsu unit. 


The Wrapper 

All this hardware is in a tower that can 
weigh up to 70 pounds. Getting into that 
box starts out easy: You remove two 
thumbscrews on the rear and slide off its 
left side panel. From there, however, the 
going gets tough. Just to insert an expan- 
sion card you must first remove a 3-inch- 
wide metal support that runs the height 
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he 
MicroFlex 7000 has 
no pop-out components. 
It packages 
MCA technology in 
AT-style mechanical 
engineering. 


of the unit. Then you have to swing out a 
metal arm that holds the standard hard 
disk drive and one of the optional 3'4- 
inch hard disk drives. Finally, you must 
remove a restraining brace that helps 
hold the expansion boards in place. 

This process illustrates the difference 
between an MCA compatible and a PS/2 
clone. Unlike the PS/2s, the MicroFlex 
7000 has no pop-out components. In- 
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mp286 


stead, it packages MCA technology in 
AT-style mechanical engineering. Be- 
cause PS/2s are much simpler to disas- 
semble, users and in-house service orga- 
nizations can easily add boards and 
replace and upgrade parts in their sys- 
tems. ALR relies on its dealers to per- 
form such tasks. 

The reward for the journey inside the 
MicroFlex 7000 is eight MCA slots, only 
one of which—the uppermost 16-bit 
5100—15 full; it contains the hard disk 
drive controller. Open are three 32-bit 
slots and four 16-bit slots. 

The heart of the system is ALR's pro- 
prietary 14-inch-square motherboard. It 
uses Chips & Technologies’ seven-chip 
Chips/280 chip set, which implements 
the MCA interface, the communications, 
and the l6-bit VGA circuitry. Even with 
these highly integrated chips, however, 
the motherboard contains an amazing 
164 chips. The board was also fairly 
new; the 19 wires on its underside plain- 
ly marked many last-minute fixes. 

The large chip count, by the way, does 
not include the memory on the SIMMs. 
Each l-megabyte SIMM contains 12 
chips, including eight |-megabit memory 
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chips; there is no parity on this memory. 

The MicroFlex 7000's keyboard con- 
troller and ROM BIOS (version 1.02.02) 
are by Phoenix Technologies. The ROM 
BIOS automatically steps down the effec- 
live speed of the system when it reads or 
writes to the floppy disk; otherwise, the 
MicroFlex 7000 does not offer any com- 
patibility speeds. 


Odds and Ends 

The MicroFlex 7000's keyboard follows 
the [BM Enhanced keyboard layout, ex- 
cept that it places the backslash (\) key 
next to a reduced Backspace Key, in the 
older AT style. This keyboard also uses 
an AT-style, rather than PS/2-style, con- 
nector. While the keyboard has a nice 
feel and an audible, mechanical click, we 
miss the switch on the back of older ALR 
keyboards that lets you swap the function 
of the Control and Caps Lock keys. 

Тһе MicroFlex 7000's Reference 
Diskette includes the Phoenix Reference 
Diskette, which provides an attractive, 
simple user interface for MCA config- 
uration. The Reference Diskette also 
contains other useful software, including 
NetWare Ethernet drivers, a low-level 


within your budget 


But they don't. So we created a broad line of PC compatible 
computers to meet your individual computing needs while working 


Whether you are with a Fortune 1000 corporation, manage a small 
business or work at home, there's a Mitsubishi” computer to fit your 
requirements in size, speed and power. 

The sleek mp286L portable is easy to use at home or carry from 
home to the office. The MP286 is a small footprint desktop РС. For 
expandability, irs the 32-bit MP386 or the new 16 MHz MP386s — 
the perfect balance of size and power. 


For greater convenience and performance flexibility, you can 
integrate your PC with a wide choice of Mitsubishi peripherals including 


color monitors, disk drives, scanners and color thermal transfe 


r printers. 


See our full line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contact the Mitsubishi Information Center by calling 
in the US. and Canada 1-800-556-1234, ext. 25 (in California, 


1-800-441-2345, ext. 25). 


With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 


quality and dependability. 


Mitsubishi Electronics. Personal 


computers and personal service. 


REVIEW 
ALR REVS UP MCA 


disk formatter, and WGA drivers for pro- 
grams such as AutoCAD, Ventura Pub- 
lisher, and Windows. Drivers for the 
YGA's higher 800- by 600-pixel modes 
were not available at this writing. 

The MicroFlex 7000's documentation 
is too technical for novices, containing 
such occasionally useful information as 
the pin-outs for the external connectors. 
It also has at least one error: Its list of 
ROM BIOS drive types does not include 
any disk drives over 300 megabytes. 


Service and Assistance 

The MicroFlex 7000 comes with a one- 
year parts-and-labor warranty. You can 
also buy from one to three years of ex- 
tended warranty service, but it's not 
cheap: One extra year costs $600 for the 
Model 120-A21 and $680 for the Model 
300-A31. 

When the MicroFlex 7000 needs 
maintenance, you can mail it either to 
ALR or to one of Intel's 35 service loca- 
tions. Intel will also provide on-site ser- 
vice within 50 miles of any of those loca- 
tions for $30 per month. 

ALR also gives you unlimited tele- 
phone support. The support people with 


MITSUBISHI 
. ELECTRONICS 


whom we spoke were knowledgeable and 
helpful. Our only complaint 15 that ALR 
does not provide a toll-free number. 


The Bottom Line 

If you need a high-performance MCA 
server, the MicroFlex 7000 is currently 
your best choice. It has more expansion 
capability than IBM's PS/2 Model 70 
and much greater performance than such 
other large MCA boxes as the Tandy 
5000 MC and the IBM Model 80. 

The big question is whether you need 
an MCA system. You pay more money, 
but BYTE's benchmarks don't show any 
performance gains over fast AT ma- 
chines. Furthermore, few add-in boards 
are available to take advantage of the 
MCA bus, although IBM and other ven- 
dors have promised more. 

If you do decide to purchase an MCA 
PC, the MicroFlex 7000 is a good, very 
expandable, high-performance option. 8 


Bill Catchings and Mark L. Van Name are 
independent consultants апа freelance 
writers based in Raleigh, North Caro- 
lina. Thev can be reached on BIX as 
"wbc3" and "mvanname, " respectively. 
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800,000 BYTES РЕН SECOND SYSTEM 
THROUGHOUT ... Northgate system 
throughput is second Io nona. We under- 
stand fo design, engineer and produce 
for optimum throughpul. Using specially 
manufactured and modified components 
—controllers, bus, software, etc — 
Northgate A as you maximum репог- 
mance —800,000 bytes per second or 
тоге. 

Few others can hardly coax а 300,000 
BPS data transfer rate out of their systems. 
So why spend good money for ordinary 
performance when you can get Northgate- 
optimized performance for Ihe same or less 
price 


N orthgate’s 386 SuperMicro 


VGA VIDEO TWICE AS FAST AS MOST 
OTHERS ... Again, optimized perfor- 
mance from Northgate. We've gone right 
past EGA straight to 16-bit VGA as stan- 
dard, not 68-bit as many others offer. It's 
more than twice as fast as standard 
monochrome! 

You get a wider VGA video selection with 
Northgate. Either VGA Greyscale, Analog 
or Multi-synchronous models are available, 
VGA Greyscale adds only $395.00 lo 
monographics costs, 

Ot course, we still offer monographics 
featuring 14" flatscreen with 1000 line 
resolution capability in either amber or the 
increasingly popular paper white screen. 


NOW, THESYSTEMS WITH SCSI CAPA- 
BILITY. . . SCSI (Small Computer System 
Interface) is the techno of the future 
and Northgate offers it today! Ош SCSI 
model has an SCSI host adapter. Connect 
as many as 7 intelligent davices—hard 
drives, tape backups that can run in 
background, optical laser drives, etc. 

Now SCSI technology nolonger costs а 
iortune. Check our prices for SCSI with а 
40MB hard drive. Performance rips with 
езе drves—under 18 Millisecond access 
speeds. Ideal for intensive dala base ap- 
plications, or loading your spreadhseet in 
a blink. 

Check our prices and phone for more 
details on how Могіһдаін 5 SCSI 
Technology can pul more zip in your system 
performance at a price thal more than pays 
lor itself. 


ESD! HIGH SPEED DRIVES TO 600 
MEGABYTES. . . Northgate brings price 
reality to high capacity hard drive systems. 
Where othars charge outlandish prices, 
Northgate's down-to-earth pricing puts 
these memory monsters well within your 
budgel. Cost per megabyte is nearly 
halved when you enter this realm. 


ОММІКЕҮ/102 IS A NO-COST OPTION 
. . » You'll delight in using Omnikey/102. 
Every magazine review and thousands of 
users agree, Omnikey is the standard 
against which all other keyboards can be 
judged. And Il comes with all Northgate 
systems as a no-cost option. If you don't 
buy a Northgate system and still want the 
bes! keyboard in the world, you can buy 
OmniKey separately for $99.00. 


Add it all together. Compare with the other buys. Then call Northgate and feel confident you're buying the best! 


NEW LOW PRICE FROM NORTHGATE 
20MHz Performance in a 
Complete System with 28 Millisecond 
65MB Hard Drive, Desktop Model and Monitor 
at the price others charge for 16MHz! 


2099 


__ POWER CASE MODEL NOW £2799 - 


COPYCAT technology just doesn't meet Northgate's 
standard. So our engineers developed a spanking new 
386 system that by-passes 16MHz completely and 
goes straight up to 2OMHz processing speed. 

Performance and features like no other. And priced 
where you'd expect to buy an ordinary 16МН? system. 

The new Northgate 386/205М is a speed-burner. 
With a zero wait state page mode memory 
management method po eee performance as 
fast as any in standard program 

And. when using higher memory applications such 
as in networking, Windows 386 or Хепіх, the 
386/205М leaves others in its wake. 

Truly the new price/performance leader in the 
industry! 


32.BIT ARCHITECTURE THROUGHOUT ... 
This new Northgate system uses one or four 
megabytes of high speed 32-hit memory on the 
motherboard. en you need additional RAM, two 
32-bit slots each hold 8MB memory cards. That's 
right—20MB RAM capacity. 

And of course the motherboard has 387 and 
Weitek sockets. 

Fully enhanced, Northgate’s 386/205М exceeds the 
speed of many mainframe systems. 


Northgate 386/208M includes: 

IMB КАМ: 20MHz Intel Processor; Power Case (for desktop case deduct) 
5200.00); One 1.2 MB Floppy: One 1.44 MB Floppy; 65MB RLL 28MS 
Hard Drive, with 1:1 Interleave 16-Bit Controller; 14-inch High- 
Resolution Flatscreen Amber or r White Monitor: OmniKey/102 
MS-DOS 4.01 or 3.3 with GW- BASIC: Super PC-KWIK Disk Cache 


ЗӘПМНГДЕ, V LLL Taro Tunes meme fo Roo Paso wa *2898.00 

Northgate Options Prices 

Video Options Add: WGA GREYSCALE .... 896.00 
16-НІТ УСА ANALOG |... ... 4595.00 
16-BIT VGA COLOR - T “725.00 

Hard Drive Options Add: SCSI 40MB 28М5 жм: *300.00 
ESDI 150MB 17М5...... .*POO0.00 
ESDI 300MB 17MS |.......... "2,300.00 


Other opuons include Streaming Tape Backup. Hard Drives ta 720MB. УСА and 
Desktop Publishing/CAD Monitors to 37 inch. 


SELECT ''386 NORTHGATE POWER" OR 
DESH TOP CASE ... 

Widely applauded as the Rolls Royce of floor standing 
cases, the Northgate cabinet is a fine piece of 
CET It has space for three exposed hali-height 
devices and two internal half-highs or one full-high. 

Not a re-hashed desktop with sheet metal welded to 
the bottom, but a true free-standing extra-heavy-duty 
steel case. 

It has a big heart, too. A 230-watt switching power 
supply is now standard. Add any peripheral vou want, 
386/205М can handle it with ease. 

Front-mounted controls for high/low speed, system 
reset and keyboard lockout. 

Our desktop model has the same drive capability as 
the Power case, features quality construction, front 
controls and *200.00 lower price. 


Feature for feature, 
Northgate's 386/20SM 


ls your best buy. 


NOW7HGA/E 
COMPUTER 
SYSTEMS 


800-548-1993 


Canada: 800-335-8383 
HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
NEW EXTENDED SATURDAY HOURS: 8 a.m, - 4 p.m. Central 
TERMS: VISA. MasterCard. COD. "Big N^ credit card. prepayment [wire 
transfer): and purchase orders for rated accounts, We also ship to APO and FPO, 
All shipments are FOB Minneapolis, MN. 
Personal checks up to $6000 receive instant approval through TeleCheck. 


Morihgate Computer Systems, Inc. 
13895 Industrial Park Blvd. Suite 110 
Plymouth, MN 55441 


Maxon MVGA-I6 adapter 
orks with flying colors 


[i 
ғ 
Fis 


p 
providing VGA" | 
compatibility equa 
to IBM's own VGA adapter 


That's right. . . Maxon's MVGA-I6 adapter is 100% ІВМ" 
compatible. 5o, if you're using one of the standard IBM 
modes (up to 640x480 with 16 colors), yoo don't need a special 
driver at all. 

When extended resolotion* is required, Maxon still comes 
through with flying colors. The MVGA-16 includes drivers for 
AutoC AD* — ADI® versions 2.1 and 3.1, Lotus” 1-2-3" - 
release 2.x, Framework II* - releases 1.0 and 1.1, GEM* 
Desktop " - version 2.x, Ventura Publisher” - releases 1.1 and 
2.0, М5" Windows*/286 - versions 2.03 and 2.1, WordP'ertect* 
- releases 4.0 and above, and WordStar® — release 3.xx. 

And that's not the whole story. . . additional drivers are being 
added constantly. 
Circle 178 on Reader Service Card (DEALERS. 179) 


“High-res drivers offer dutener resolufums hor diltereni software packages 
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ҮСУ with features 
' that make її 

BE unequalled by any 

Me other VGA adapter 


«Operates up to 400% faster than 
IBM VGA adapter 


= Extended modes (require 512K of 
КАМ): 10245768 - 16 colors; 640х480 
- 256 colors 


* Full BIOS and REGISTER compatibility 
with MDA® CGA", MCGA®", ЕСА", 
VGA* and Hercules" 


* Works with either XT™ or AT*: 16 bit design - 
auto-detects and adapts to 8 bit slots 


2 


m ^ 


. High-res drivers for popular software 


For more information about Maxon's 
16 bit УСА adapter, phone (415) 377-0269, 
FAX (415) 377-0236 or write to Maxon Systems, Inc., 
One Waters Park Drive, Ste. 117, San Mateo, CA 94403. 
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The smartly designed 
AST Bravo/286 is 

a winner among the 
8-MHz AT compatibles 


Roger C. Alford 


ST Research is known for pro- 
ducing well-made IBM 
PC-compatible machines, and 
its newest entry, the Bra- 
vo/286, is по exception. While it might 
seem late in the game to introduce a low- 
end AT system, the 8-MHz Bravo/286 is 
stylish and cost-effective, with several 
built-in peripheral devices, a small foot- 
print, and a high level of compatibility. 


A Look from the Outside 

The Bravo/286's 14%- by 15-inch foot- 
print takes up minimal desk space, and 
its 5-inch height is less than that of most 
XT systems. The system has an attrac- 
tively simple front panel. Its two half- 
height drive bays are accessible from the 
outside of the unit. Besides the normal 
disk-access LEDs on the installed drives, 
the front panel has only a power-on LED, 
and the little-used keylock is absent. 

І have one nit to pick: The power-on 
and floppy disk drive access LEDs on the 
front panel are visible only from a 
limited viewing angle. If you are too far 
above or to one side of the LEDs, it is dif- 
ficult to tell when they are on. 

The rear of the unit provides clues to 
how AST put so much computer into 
such a small box. The most notable dif- 
ference from a standard AT is the orien- 
tation of the four expansion slots: They 
are horizontal instead of vertical. Below 
them are two 25-pin D-shell connec- 
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tors—a parallel printer port (female con- 
nector) and ап RS-232C serial port 
(male connector). A recessed reset but- 
ton resides at the far bottom-left corner. 


An Inside Look 
The power supply is physically much 
smaller than that of a normal AT and sits 
immediately behind the drive bays. Its 
100-watt output 15 meager by today's 
standards, but the low-power design of 
the logic board and the four-slot, two-bay 
limitations of the system minimize power 
requirements. The Bravo's power supply 
is adequate for most situations. 

The logic board is simply elegant. It is 
almost evenly split between through-hole 


and surface-mount components, and sin- 
gle in-line memory modules are used for 
the main DR AM to provide high-density 
storage. The combined use of surface- 
mount parts, SIMMs, and the highly in- 
tegrated G-2 80286 chip set allowed AST 
to combine a lot of circuitry on a small 
motherboard, which takes up the entire 
floor of the left side of the chassis. The 
motherboard is nicely built; I found only 
two engineering jumper Wires on it. 

To keep the height of the system low, 
the expansion slots are horizontal. To ac- 
complish this, a separate “bus card” 
containing the expansion connectors 
plugs vertically into a special connector 

continued 
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Have you ever wished that 


WordPerfect 


Circle 190 on Reader Service Card 


could format 


| complicated equations, use 


150+ high quality fonts and 


hundreds of special symbols 


on almost any 
monitor or 


printer? 


FASE 


|e HP DeskJet 

ә ProPrinter 
| * PostScript 
e Toshiba 


Prices start from $149, Demo Diskette 51, 
more information or to order call or write to 


Font And Science Extensions 


makes your 
wish 
conie true 


Requires 

s IBM PC 640K 

s MS DOS 2 00 + 

s WordPerfect 5.00 
Supports 

а HP LaserJet +, Il 
* Epson 9 & 24 pin 
е NEC PinWriler 


لیے ) 


zm m 
% 
لے‎ 


0 
M < 

+ | 
8 > 
+ 


< 


pe»edsouoy paziri/e3/ 
пешо pyung у4ә$-5ие 


Gy 


MICROPRESS inc 
67-30 Clyde Str. #21 
Forest Hilla, МУ 11375 

(718) 575 1816 
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Company 

AST Research Inc 
2121 Aiton Ave 
Irvine, СА 32714 
(714) 863-1333 


Components 

Processor: 8-MHz 80286, socket for 
80287 coprocessor 

Memory: 512K bytes of DRAM. 
expandable to 4 megabytes 

Mass storage: 1.¢-megabyte floppy 
disk drive 

Keyboard: 101 keys in IBM Enhanced 
layQut 

МО interfaces: Н5-232С serial nort (DB- 
25P connector) parallel printer port 
(08-255 connector), 5-pin DIN 
keyboard connector, lloppy disk drive 
controller; IDE hard disk drive interface, 
four AT expansion bus slots (three 16-bit 
and one 68-bit} 


Size 
1434 x 15 x Sinches, 30 pounds 


Software 
Setup and disk utilities 


Documentation 
Шѕег 5 manual 


Price 

Model 1: $1055 

Model 5 with 1,2-megabyte Staunch 
lloppy disk drive: $1245 

Model 45 with 1. 2-megabyte 5¥a-inch 
floppy disk апче and 40-megabyte 
hard disk Өпуе $2095 

Systern as reviewed: $3834 


Inquiry 851. 


on the motherboard. The bus card then 
provides the four expansion slots—three 
16-bit slots and one §-bit slot. Because of 
the unusual orientation of these slots, 
AST provides an extra support for the ex- 
pansion boards. You must remove this 
support to install or remove a board, so 
there's one more step than usual. 

The drive bays are a little narrower 
than those in a standard AT system. AT 
systems typically have slide-rail guides 
for the drive bays, so drives need a slide 
rail on either side. The Bravo/286's drive 
bays lack these guides. [nstead, AST 
used the approach typically found in XT 
systems, securing the drives to vertical 
metal plates by two screws on either side. 

In addition to the standard mother- 
board parts (the 80286 processor, the 
80287 coprocessor socket, the keyboard 
controller, the G-2 chip set, and the 
memory), several other circuits are 


worth noting. A serial port and a parallel 
port are accessible by connectors on the 
rear panel. A floppy disk drive controller 
is also included on the motherboard, as 15 
an Integrated Drive Electronics (IDE) 
hard disk drive interface. A small piezo- 
electric transducer mounted on the 
motherboard functions as a speaker. 

For the real-time clock, AST used the 
Dallas Semiconductor 081287, This sın- 
gle module has all the circuitry. needed 
for the real-time clock (including the 
crystal and oscillator) and includes а 
built-in lithium battery with an expected 
10-year life. This circuit not only saves 
board space but virtually eliminates the 
need to ever replace the battery. 


Standard Equipment 

Unlike most AT systems, where man 
components cost extra, the Bravo/286 in- 
cludes several common peripheral de- 
vices as standard equipment. Most are 
integrated directly onto the mother- 
board. The primary extras are the serial 
and parallel ports, the floppy disk drive 
controller, and the {DE hard disk drive 
interface. On other systems, these items 
often require one or more add-in boards. 

With all these peripherals integrated, 
having only four expansion slots seems 
more reasonable; the Bravo/286 doesn't 
need the "standard" add-in boards (а 
floppy/hard disk drive controller and a 
multifunction card). You probably won't 
need a memory board, either, since the 
system's four SIMM sockets can hold 
either 256K-byte or 1-mepgabyte SIMMS, 
allowing up to 4 megabytes of DRAM on 
the motherboard. The standard system 
ships with only 512K bytes of DRAM. 

Му evaluation system reflected the ef- 
ficiency of the Bravo/286's design. It had 
] megabyte of DRAM (a $350 upgrade), 
a l.2-megabyte 51-inch floppy disk 
drive, a d0-megabyte hard disk drive, an 
AST VGA adapter ($599), and the serial 
and parallel ports, yet only the VGA 
adapter used an expansion slot. 

The system also came with a good 
І01-Кеу keyboard, MS-DOS 3.3 (a 595 
option), a well-designed and well-ilius- 
trated user's manual, and the system set- 
up and disk utilities. The setup utility of- 
fers the flexibility you need when so 
many devices are integrated on the 
motherboard. It lets you enable or disable 
each standard peripheral device so you 
can plug in expansion boards with these 
functions, if you desire. 


Performance 

With ап 8-MHz 80286 processor as its 

workhorse, the Bravo/286 is clearly de- 
continued 
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WORD PROCESSING 
XyWrite IH 4 3.52 Medium/Large dBASE lil 4 1.1 
Load (large) 14 Copy t 16 
Word count 06/ 41 Ince 19 
Search/replace 09/40 Lis 139 
End of document 02/21 Append 229 
Block move 12/13 Delete D4 
Spelling check 17/2 16 Pack 1 46 
Microsoft Word 4.0 Count 18 
Forward delete 26 Sort 1 30 
Aldus PageMaker 1.0a 
Load document 18 О Index: 1.22 
Change/bold 46 
Align ngh! 37 SCIENTIFIC/ENGINEERING 
Cut 10 pages a2 AutoCAD 2.52 
Place graphic gr Load SottWest 148 
Print to file 325 Regen SottWest 131 
Load StPauls 23 
D index: 1.57 Regen StPauls 17 
Hicde/redraw 429.35 
SPREADSHEET STATA 1.5 
Lotus 1-2-3 2.01 Graphics 41 
Block copy 07 ANOVA 25 
Recaic 03 MathCAD 2.0 
Load Monte Carlo 32 IFS 800 pts. 43 
Recalc Monte Carlo 09 FFT/IFFT 1024 pts. 44 
Load rlarge3 08 
Recaic rlarge3 02 C] Index: 1.53 
Recalc Goal-seek 06 
Microsoft Excel 2.0 COMPILERS 
Fill night 11 Microsoft С 5.0 
Undo fill 3 58 XLisp compile 7 25 
Recalc 03 Turbo Pascal 4.0 
Load rlarge3 47 Pascal 5 compie 09 
Recalc rlarge3 03 
- Index: 1.27 
Index: 1.30 
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CPU DISK О 


Matrix 9 558 Hard Seek? 

String Move Outer track 323 
Byte-wide 53.64 Inner track 326 
Word- wide: Hall platter 8 76 

Ocdd-bnd. 53 64 Full platter 10.03 
Even-bnd. 26 83 Average 6.34 

Sieve 56.12 DOS Seek 

Sort 42 71 1-sector 14 80 

—————————— 32-sector 46.58 

B index: 1.48 File 170+ 

Seek 039 

FLOATING POINT Head 126 

Math 4526 Write 1.16 
Error? O.00E+06 — 1-megabyte 

Sine( x) 19.49 Write 7.43 
Error 2 DOE-09 Read 7 28 

e* 1 66 c 
Error 1006-09 O Index: 1.12 

CJ Index: 1.03 


М/А = Not applicable 

* All umes are in seconds Fegures were generated using the BOBRIBOBS 
version [1 1) af Small-C 

? The errors for Floaling Pont inchcate the difference between expectet and 
actual values. correct to 10 dgis or rounded to 2 Өкріз 

1 Times reported by the Hard Seek and DOS Seek аге у пті АНАР seek 
cooerahons (number of seeks performed currently set to 100) 

* Read and write times for File UO are n seconds per БАК bytes 

3 Fey the Liverrmere Loops and Dneysione 16525 only, higher quivers mean 
Master рин ky mange 


VIDEO 
Text 
Mode 0 
Made 1 
Mode 2 
Mode 3 
Mode 7 
Graphics 
CGA: 
Mode 4 393 
Mode 5 392 
Mode 6 421 
EGA: 
Mode 13 6.46 
Mode 14 ? 12 
Mode 15 МА 
Mode 16 712 
VGA: 
Mode 18 Ға? 
Мәсе 18 429 
Hercules МА 
П Index: 1.18 
CONVENTIONAL 
BENCHMARKS 
LINPACK 959 11 
Livermore Loops? 
(MFLOPS) 0.02 
Dhrystone (MS C 5.0) 
(Dhry /sec.) 2253 
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signed to maximize economy, not per- 
formance. Indeed, a quick check re- 
vealed that the IBM РС AT is the only 8- 
MHz 80286 system for which the BYTE 
Lab has benchmark results, using the 
new BYTE benchmarks. Thus, I had to 
compare the Bravo/286 to 10-MHz 
80286 machines. 

The Вгауо/286 compares favorably to 
the true-blue [BM AT in all the bench- 
marks, probably because of improved 
memory and I/O accessing. The bench- 
marks reveal similar performance be- 
tween the Bravo/286 and IBM's original 
10-MHz PS/2 Model 50, except in the 
disk and database areas, where the Bra- 
v0/286 is noticeably faster. The newer 
IBM PS/2 Model 50 7, on the other 
hand, leaves the Bravo/286 behind. With 
the exception of the database tests, the 
Bravo/286's performance fits right in the 
middle, between the 8-MHz IBM AT and 
the 10- MHz PS/2 Model 50 Z for all the 
benchmarks. 


Compatibility 
With a company as mature as AST Re- 
search and an architecture as well estab- 


lished as that of the 80286 AT, compati- 


The most 
powerful 
expanded 
memory 
software 
available. 


ES 


TURBO EMS 


bility should hardly be an issue. Every 
program I could get my hands on ran 
without a hitch. 

The only glitch I noticed was with the 
VGA adapter running a not-well-behaved 
VGA demo program for an Intecolor 
monitor. When the program started 
playing around with the color palette, the 
display switched from 256 colors to 
shades of gray. AST 15 checking on the 
problern. Aside from this little anomaly, 
I had no other compatibility problems 
with this system. 


An Economical Choice 
The economy of the AST Bravo/286 1s 
most visible in the pricing of its base 
(Model 1) configuration (512K bytes of 
DRAM, no floppy disk drive). Unfortu- 
nately, the options quickly add to the bot- 
tom line ($150 for a 1.2-megabyte 5\4- 
inch floppy disk drive, and $850 more 
for a 40-megabyte IDE hard disk drive), 
making the expanded system economi- 
cally less competitive. However, you 
could certainly buy these options from а 
less-expensive source and install them 
yourself. 

Its small size makes the diskless Bra- 


Turbo EMS now includes “Automatic Spillover” and special support for 


Windows, Excel, DESQview, and Ventura. 


ғ Provides "Automatic Spillover” between 
апу combination of expanded memory, 
extended memory and disk file space 

е Simulates LIM 4.0 expanded memory with 
LIM 3.2 hardware 

е Allows customized individual 
configuration files for multiple software 
applications 

* Suppons the LIM AMS 2.0 specification 
tor extended memory 


LANTANA 


TECHNOLOGY, INC, 
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vo/286 a good choice for use as a LAN 
workstation. You'll just have to add 
video and network interface boards. 

The AST Bravo/286 is a small, well- 
designed system that integrates many of 
the peripherals that you would common- 
ly need in an AT system. It offers moder- 
ate performance in an economical pack- 
age that is nonetheless made with the 
same care and quality construction that 
have given the AST Premium/286 and 
other AST systems good reviews in the 
past. 

If you're looking for a high-perfor- 
mance super-AT, this is not your system. 
But if you want a well-made, economi- 
cal, AT-class machine with the extras 
huilt in, the Bravo/286 might be just the 
machine for you. 8i 


Roger C. Alford is a project manager for 
Nematron Corp., a manufacturer of in- 
dustrial computers and terminals in Ann 
Arbor, Michigan. He has written over 75 
computer- and electronics-related arti- 
cles and is the author of the Program- 
mable Logic Designer's Guide (Howard 
W. Sams & Co., 1989). He can he 
reached on BIX c/o "editors. " 


e Provides up lo 32 megabytes of LIM 40 
expanded memory 

• Totally network compyuble and 
relocatable to RAM bepween GIOKB and 
1 megabyte 


Turbo EMS $99.95 Supe sto rectal 


For the name of the dealer nearest sou or 
lor more information call Lintana 


4394 Viewridge Avenue, Suite A е San Diego, CA 92125 = 619 905-0100 © FAX 619 3609-0798 
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Sysgen’s removable hard 
disk cartridge system 
hooks to Macs or PCs 


Don Crabb 


emovable hard disk drives have 

been around for years as back- 

up devices, but they have 

recently caught on for every- 
day use. Their performance has im- 
proved significantly in the past year, and 
they're available in both Mac and PC 
versions, thanks to the SCSI-standard 
interface. 

Removable media schemes include re- 
movable drives, which have the spindle 
sprocket and read/write heads in the car- 
tridge, and removable disk cartridge sys- 
tems, which let you remove the disk plat- 
ter from the drive mechanism. Typical of 
the latter is the Sysgen Maxi RD45 hard 
disk drive, which uses a SyQuest drive 
mechanism and 45-megabyte disk car- 
tridges. 

As a hard cartridge system, the Maxi 
is less fragile than removable drives, and 
additional cartridges are less expensive, 
since they contain only the platter. 
They're also quite fast: The Maxi has a 
25-millisecond average seek time. The 
drive works with the Mac Plus or higher 
and the IBM PC, PS/2s, and compatibles 
(the PS/2 version was not available for 
this review). But Macs and PCs can't 
share the same cartridge; if you plan to 
use the drive on both platforms, you'll 
have to buy two cartridges. 

The Maxi isn't cheap: The Mac ver- 
sion includes installation. software and 
one cartridge for $1695. For the IBM 
machines, you'll also need a PC-bus in- 
terface ($195) or an MCA-bus interface 
($250). Additional cartridges are $175 


HARDWARE REVIEW 


Data to Go 


The Sysgen Maxi RD45 combines the speed of a fixed hard disk drive 
with the portability of a removable media system. 


each. The Maxi compares well against 
removable hard disk systems, but it is 
more expensive than my portable Jas- 
mine DirectDrive 140 ($1499), For 
backup purposes, it’s considerably more 
expensive than slower Bernoulli drives 
or tape backup systems. 

Each removable hard disk cartridge 
holds 44.4 megabytes of data when for- 
matted. The clear plastic case houses a 
single platter suspended in the center of 
the case. The drive mechanism accesses 
the platter via a sliding window located 
on the side of the case. The drive is about 
as fast as many Mac SCSI disk drives; the 
PC versions are more than twice as fast as 
a standard 30-megabyte IBM PC AT in- 
ternal hard disk drive. 

The Maxi drive includes two SCSI 
ports and an external SCSI ID DIP 
switch that's convenient when you're 
plugging the drive into an existing chain 
of SCSI devices. The Maxi lacks internal 
SCSI termination but includes an exter- 


nal SCSI terminator that you'll have to 
add, depending on the place of the drive 
in a SCSI chain. 


Testing to the Max 

[ tested the drive by connecting it to a 
color Mac П with 8 megabytes of RAM, 
a l-megabyte Mac SE, and an IBM PC 
AT with 1 megabyte of memory. In all 
the tests, the Maxi drive was the only 
SCSI device I connected, and the test disk 
was always the start-up (boot) disk. 

On the Mac, I installed System 6.0.2, 
Finder 6.1, and the other system soft- 
ware from the 6.0.2 System Tools pack- 
age. І kept only the desk accessories, 
fonts, INITs, and cdevs that were sup- 
plied with the Apple system. I didn't in- 
stall any other INITs, cdevs, DAs, or 
fonts, and I disabled the CPU's data 
cache for all the tests. I also installed 
version 2.56 of the Maxi software on the 
drive. For purposes of comparison, I've 

continued 
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included benchmarks for Apple's Hard 
Disk 40SC 40-megabyte internal drive 
and Mass Micro's DataPakhd 120, 
which comprises a 120-megabyte drive 
along with a SyQuest 45-megabyte re- 
movable hard cartridge drive system in 
one box (see table 1). 

Оп my AT running DOS 3.3, ] in- 
stalled the Maxi PC-bus (16-bit direct 


memory access [DMA]) SCSI adapter 
card in slot 3 and version 1.00 of the 
Maxi software, Table 2 shows a com- 
parison of the Sysgen Maxi RD45 against 
the standard 30-megabyte ІВМ drive in 
my AT. 

[ ran virtually every Mac and DOS 
application I had on the drive—every- 
thing from Excel (both PC and Mac) to 


Table 1: Benchmark results on the Macintosh. All times are іп minutes:seconds. 
Each timing reflects the mean of 10 repetitions of each benchmark 


(М/А = not applicable). 


S CSI read (1 block/32 blocks); 500 seeks 


Sysgen Maxi RD45 


Apple Hard Disk 405С 
Mass Micro 
DataPakhd 120 

| Fixed hard disk drive 

| Removable cartridge 


О 14 08/0 36.60 
0 15 30/0 36.10 


0:18 97/0 37.78 
0.14 07/0 37 75 


Mac Il Mac SE | 


0 15.51/0:38 20 
M/A, 


0:21 35/04190 
0.18 50/0 40 77 


Large file (5-megabyte) write/read 


Sysgen Maxi RD45 
Apple Hard Disk 405С 
Maas Micro 
DataPakhd 120 

Fixed hard disk drive 
Removable cartridge 


0:32 26/1 43 54 
026 46/0 25.50 


Mac 1 Mac SE 
0:26. 10/0:26.14 0:39 20/0 38 03 
026, 14/0:23.46 М/А 


O45 18/215 10 
0.41 67:0-39 12 


Table 2: Byte disk VO benchmark results as run on the ІВМ PC AT. 
All times are in seconds. 


Sysgen Maxi RD45 


Hard seek 

Outer track 319 
Inner track 3 18 
Half platter В 44 
Full platter 10 32 
Ayerage 6 28 
DOS seek 

1.$есїог read 515 
BÜ-saeclor read 18 45 
File I/O 

Seek 0 15 

Head 0013 
Write 0.014 
1-megabyte 

Write 4.04 
Head 36 
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IBM 30-megabyte 
internal hard disk drive 


328 
3 30 
11 30 
16.58 
B 62 


24 33 


022 
0.021 
0022 


8 92 
В 16 


ParcPlace's Smalitalk-80 (Mac)—with- 
out any problems. The drive worked 
equally well when connected to the Mac 
and the AT. 

One look at the benchmark tables 
proves that the Maxi 15 fast. With a 25-ms 
average access time, you'd expect that. 
But I didn't expect it to perform over 
twice as fast as the 30-megabyte internal 
drive in my AT. I attribute most of that 
increased performance to the Maxi's 16- 
bit SCSi DMA adapter. Sysgen says that 
this card blasts data out at sustained rates 
of almost | megabyte per second, with 
burst rates reaching 5 megabytes per 
second. 


Delicate Matters 

While portable, the Maxi cartridges are 
still essentially platters, and you should 
treat them with care. If dropped to the 
floor, the cartridge would probably 
break. And unlike normal drives, which 
are sealed, a sliding window on each car- 
tridge can let in potentially damaging 
dirt and dust. Under normal conditions, 
however, the drive movement blows dust 
particles off the disk, keeping the car- 
tridge clean. 

Sysgen claims that the cartridges are 
rugged enough (when transported in the 
supplied padded cases) to take along in 
your briefcase or ship cross-country. 
They are rated to survive impacts of up to 
40 g's. I carried a full cartridge (with 40 
mepabytes of Mac files on it) in my soft- 
sided briefcase for about a month. It saw 
significant abuse (1.e., the case was 
bumped, jossled, and repeatedly x-rayed 
at airports) yet never failed to work prop- 
erly; even the Mac Desktop remained 
pristine. 

J also shipped this same cartridge 
from my office to my home and back 
again via Federal Express. I enclosed the 
cartridge in its padded plastic case, and 
then [ put it into a standard cardboard 
overnight letter (the package went from 
my office in Chicago to the Federal Ex- 
press hub in Memphis and back to my 
home). The cartridge worked fine after 
both trips, although the plastic carrying 
case was a little worse for wear. 

In a month's worth of accelerated 
abuse and testing, the two cartridges | 
used worked fine. But be warned: Re- 
peated abuse of a cartridge can have a 
cumulative effect on cartridge compo- 
nents. 


Decisions, Decisions 

Other vendors besides Sysgen incorpo- 

rate the SyQuest drive in their removable 

hard cartridge systems, but the Maxi 15 
continued 
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Anyone can produce a com- 
puter-aided drafting and desig 
package that sells for thousand: 
of dollars. But creating one 
that's fast, powerful, ond afford 
| able tokes reol ingenuity. 
That's exactly what we've 
| done at Generic Software" We 
sell the most widely used CADD 
program in the world for under 
$500. 


PC Magazine ranked it 
"Editors Choice” in a foce off 
with 17 low-cost CADD pack- 
| ages. “This product is an out- 
stonding volue from every point 
| of view and is highly recom- 
| mended.” "A paperback 
version of AutoCAD". stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You con start with Generic 
САРО Level 1" then odvance 
to other levels as your needs— 
and skills —expand. 

Апа you can use our CADD 
add-ons, Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func- 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Softwore 
offers price, quality, and sup- 
port. Match our customer 
support agoinst anyone! 

* Unconditional 60-day 
guarantee on most products 

* Unlimited free technical sup- 
port * Free monthly newspaper 
* Regular updotes ot modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog" 
or for the name of your local 


dealer: 1-800-228-3601. 


© Generic Softwore Inc., Level 1 ond Generic 
CADD are trademarks of Generic Software Inc., 
11911 North Creek Parkway South, Bothell, VA 
98011, Macintosh о trademark of Apple Com 
puter Inc. 


Generic 
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Sysgen Masi RDIS 


Company 

Sysgen, Inc. 

556 Gibraltar Dr. 
Milpitas, CA 95035 
(800) 821-2151 


Size 
434 by 11 by 7% inches; 3Y2 pounds 


Hardware Needed 
Macintosh Plus or higher; IBM PC, 
PS/2, or compatible 


Documentation 
User's manual 


Price 

External hard disk drive (includes one 
45-megabyte cartridge and а SCSI 
terminator): $1625 

Internal hard disk drive (for PC and 
PS/2s only): $1325 

Macintosh interface: $80 

PC-bus interface: $195 

MCA-bus interface: $250 

Additional cartridges: $175 each 


Inquiry 889. 


AutoKey 


the only drive with a 16-bit SCSI adapter 
for the PC. The real decision to make 
with regard to the Maxi is not whether 
you'll buy this particular drive, but 
whether a removable hard cartridge sys- 
tem is right for you. 

The Maxi is convenient for backing up 
fixed hard disks, since it's reliable and 
fast. But the cost is high: $175 for a blank 
44.4-megabyte cartridge isn't cheap. 
Compare that to $30 for a 38.5-megabyte 
DC-2000 streaming tape or $45 for a 60- 
megabyte DC-600 tape. Although both 
tape formats are much slower than the 
Maxi, and you can't use them as random- 
access system drives, they're a lot less 
expensive for archival storage. Also, the 
reliability of magnetic tape for long-term 
storage is well documented. 

А better use for the cartridge might be 
to keep only critical system backups of 
important data and applications that 
need to be up and running immediately 
after a hard disk crash. 

The Maxi is useful for day-to-day data 
storage, if you don't need more than 44.4 
megabytes of disk space. But the Maxi's 
best application is probably in locations 
where security is a big concern, since 


Simplify DOS, D-base, Lotus 1-2-3. 


you can remove Maxi cartridges and lock 
them away at the end of the day. 

If you decide to use the Maxi to trans- 
port data between offices or on business 
trips, you'll have to make sure that a 
Maxi drive awaits you at your computing 
destination. This is a drawback over tot- 
ing a small portable drive. I carry my 
Jasmine DirectDrive 140 with me when 1 
go on the road; it plugs into any Mac 
SCSI port. It may be more fragile, but 
after a year of abuse, the drive still hasn't 
failed. Of course, the Jasmine drive is 
heavier to carry than a Maxi cartridge. 

Personally, I need more than 44.4 
megabytes of data on a single hard disk 
volume, so І can't use the Maxi. But your 
data needs might be different. And for 
the price of an interface kit and an extra 
cartridge, you can use the Sysgen Maxi 
RD45 in Macs, PCs, and Micro Channel 
PS/2s. M 


Don Crabb is the director of laboratories 

and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He сап be reached on BIX as 
"decrabb. " 


400 programmable macro keys ! 


Boost your CAD performance. 
Automate word processing. 


% 


SS 


coming soon 
Mouse 
Macros 


ө Plugs into your keyboard line. 

ө Uses no system memory. 

ө Requires no software. 

ө Has its own microcomputer. 

ө Eliminates complicated memory 
resident macro programs such 
as SuperKey and ProKey. 


Call 1-800-888-4146 
(inside IL call 312-595-4146) 


; | | | AutoKey 40 .......... $139.00 

AutoKey is trademark of Mextel Corp. All other product names are rm ; ке : 

kno Жа of their respective manufacturers. ©1989 MEXTEL CORP. АлюКеу 2020... - - l| Teen Visa/ MC/AmEx. 
FO PD А». Dardar Саналаа ГАГ БОС: 100} 


Mextel Бока 59 Beeline Road 
ІШ 


Bensenville, Illinois 60106 
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The MultiView Monitor with GrafixPro 
Gives You True Full Page Viewing 
And Runs Any Standard 

PC Compatible Software. 

The display that runs thern oll, does it afl! 


PPL; MultiView Monitor. . for hill page viewing with super high 800 X 
1000 resolution, 16 levels of gray, plus multisconning copobility from 
15.75 KHz to 60 KHz. Now you don't have to give up anything for VGA 
full poge, plus true (no! emulated) EGA, ССА, MDA ond Hercules modes 


PPL's GrofizPro Video Adopler , . . hordwore register-level compatible to 
run all your PC softwore in the required modes. Think about it, one 
display with true YGA full page viewing thet runs every piece ol PC 
toftwore you presently use. We even indude high resolution drivers for 
WordPerled 5.0, Ventura, PogeMoker, Windows, AutoCod, Lotus 1-2-3 
Publisher's Pointbrush and GEM, so you сап take full odvontoge of our full 
роде and extended VGA modes 


Simplify four lile. Moke pour dallars 
work harder, For only $1,050 (MultiView 
$455.00, GrofixPro $595.00), the display 
thot runs them all can do if all for you! 


1-609-924-1153 


PRINCETON 
| PUBLISHING LABS 


Advanced Eledronic Publishing Hardware 
19 Wall Street, Princeton, H J 08540 
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МА 640 X 480 Ет! 
Руел Portrush 


Full Роде WGA, 800 X 1000, &OtHz, 
luto Cod mieca 10 


Full Роде ЖА 800 X 1000, ӨН, 
Курбай! 
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Nan-interoced, 1024 X 768, ЕНІ. 
Windows 3055 


Sconned Gorane Image 


Full Роде WGA, 800 X 1000, БЕН, 


Superfan 


Mercules. 7701 348, 18-409: 
Смеху 2100 


МА 72 X 400, 31 Ж 
lotus 1-2-3 


Рой Роде VGA, 800 X 1000, МИН; 16 
Shades of (уту, Айн Рата 
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Ful Роде YGA, 800 X 1000, МЕН, 
14 Shades of (ат, Ventura Publisher 20 


Graphics Choices Driving You Crazy? 


Indecision about graphics platforms ia 
coating software developers money. At 
Media Cybernetics, we maximize our 
development productivity and minimize 
our risks by basing our application pro- 
grams on HALO. We used HALO to 
develop popular applications like Dr. 
HALO and Image-Pro. 


Making the HALO choice gives vou DOS or 
OS/2 support today with a clear source code 
compatible path to Presentation Manager 
tomorrow. It also gives you a shortcut to 
building a user interface, the hardest part 
of application development. 


The HALO development environment 
offers a comprehensive, reliable series of 
libraries and tools that are professionally 
documented and supported. Even more im- 
portant, HALO is here to stay. We've been 
supporting software developers since 1982 
and we are proud that 70,000 programmers 
and nearly 400 Independent Software 
Venders (ISVs) are part of the HALO 
family. 
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Media Cybernetics now offers three 
versions of the HALO Graphics Toolkit: 


HALO 

* The premier graphics toolkit 

e 200 graphics subroutines 

* Supports over 180 input, output, and 
graphics devices 

* Device support for scanners, high 
resolution imaging and VESA boards 

* 18 compiler interfaces 


TM 


Making these decisions isn't easy , but 
HALO has the best track record in the 
industry. We believe that a strong соп- 
temporary graphics toolkit is essential to 
your success, 


The HALO Window Toolkit 


* Event-driven environment for 
graphical user interface design 

* Command bars, pull-down menus, 
seroll bars, radio buttons and icons 

* Available for Microsoft C 

* [ntelligent memory management 

* Full HALO capability 


HALO for 05/2 

* Source code compatible with HALO 
* HALO speed, power and capability 
* Multi-threaded, multi-tasking 

* Dynamic Link Library 

* Supports background mode graphics 


If you are concerned about the long term 
consequences of your graphics choices, 
eall 1-800-992-HALO 


MEDIA 00 
CYBERNETICS 


Imaging and Graphics lechnology 
8484 Georgia Avenue 

Silver Spring, Maryland 20910 
301/495-3305 

301/495-5964 FAX 
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Add PCX compatibility 
to your graphical 
software using the PCX 
Programmer’s Toolkit 


Bert Tyler 


he graphics programmer con- 

fronts a bewildering array of 

graphical file formats. The PCX 

Programmer's Toolkit, from 
Genus Microprogramming, supports one 
of the more prevalem —PCX. ZSoft de- 
veloped PCX for its PC Paintbrush pack- 
age. Ventura Publisher and PageMaker 
support it, as do virtually all fax and 
scanner products. So PCX compatibility 
is a handy feature to add to your graphi- 
cal software. 

I tested version 3.5 of the PCX Pro- 
grammer's Toolkit on an IBM PS/2 
Model 80 with its built-in УСА adapter. 
The PS/2 is connected to a LaserJet П 
printer, and it uses a Logitech C-7 serial 
mouse as a pointing device. The Toolkit 
directly supports virtually all the stan- 
dard IBM CGA, EGA, and VGA modes. 
Only CGA mode 5 is missing. The Tool- 
kit also supports Hercules monochrome 
mode and SuperVGrÀ modes up to 800 by 
600 pixels by 256 colors for the Paradise, 
Tseng Labs, and Video Seven chip sets. 
lt also supports the most popular ex- 
tended SuperVGA video modes. I was 
able to test all the standard IBM modes 
оп my PS/2. 


The Toolkit Utilities 

The Toolkit comprises a set of stand- 
alone utilities that create and manipulate 
.PCX files, and a set of library routines 
that let you add the same kinds of func- 


SOFTWARE REVIEW 


Mastering the 
POX Format 


tions to your own programs. The utilities 
were built from the supplied library rou- 
tines, and they demonstrate the strengths 
and weaknesses of the library. 

Unless you already have a collection of 
.PCX images to manipulate, the first 
utility you're likely to use 15 РСХОНАВ, 
a TSR program that grabs the contents of 
your screen and saves it to disk when you 
press a preselected hot key. PCXGRAB 
can save both graphics and text screens. | 
tried it with every IBM graphics format 
supported by the Toolkit. ! had no prob- 
lems saving the various screen images. 

[ did run into minor conflicts with the 
F11 and F12 keys on the IBM Enhanced 
keyboard. With PCXGR AB loaded and 
intercepting keyboard activity, other 
programs, such as MS-Kermit and my 
own graphics programs, lost the ability 
to detect ЕТІ and F12. Fortunately, few 
programs require the capabilities of the 
Enhanced keyboard, and PCXGR AB is 
easy to deinstall, so this wasn't a major 
problem. For particularly nasty pro- 
grams that don't use the BIOS to perform 
video-mode changes—the manual cites 
AutoCAD— you сап tell PCXGRAB to 
expect to find the screen in à particular 
mode. 

After you've grabbed an image, vou 
will want to display it with PCXSHOW . 
It can display stand-alone PCX files as 
well as PCX images stored in special 
PCX-format libraries. Options include 
specifying a region of the screen in 
which to display the image, and leaving 
the screen in graphics mode (useful for 
slide shows and demonstrations). I ran 
into a minor but annoying problem with 
PCXSHOW and monochrome images 
saved by PCXGRAB. Unless I forced 
PCXSHOW into the proper monochrome 
mode (by means of its /m command-line 
argument), monochrome CGA and EGA 
images appeared on my VGA system in 
odd colors—green and white in CGA 
640- by 200-pixel mode, and brown and 
blue in EGA 640- by 350-pixel mode. 

PCX PRINT was the most disappoint- 


ing of the utilities. This program, which 
does what its name suggests. works only 
with monochrome images and (at least in 
version 3.5) only with LaserJet I] and 
compatible printers. Moreover, the larg- 
est image | could print on my LaserJet 
iI—using a 640- by 480- by 2-pixel image 
at the largest scaling (200 percent)— 
filled only about a sixth of the printed 
page. Images generated from anything 
other than a square pixel format, such as 
640 by 480 pixels, appeared flattened: 
this effect was most pronounced with 
CGA 640- by 200-pixel and EGA 640- by 
350-pixel images. 

Although the manual says that the 
Toolkit supports IBM and Epson dot- 
matrix printers, that's not the case. A 
note ina READ.ME file on the distribu- 
tion disk explains that dot-matrix printer 
support will be included in the next re- 
lease, scheduled to be available in De- 
cember for a nominal upgrade fee. Even 
so, there's no promise that the Toolkit 
will support color printers. Genus spe- 
cifically recommends the use of pro- 
grams like PC Paintbrush for printing 
PCX images in color. А Genus spokes- 
person acknowledged that the Toolkit’s 
printer support was weak, and that the 
primary focus of its next version would 
be to add dot-matrix printer support and 
expand printed output to full-page 
images. 

PCACUT clips a rectangular chunk 
out of a displayed PCX imape—you spec- 
ify the region with cursor keys or the 
mouse-—and saves it to a separate Image 
file. PCXLOC displays an image along 
with the pixel coordinates of a keyboard- 
or mouse-driven cursor. Its à handy way 
to identify landmark locations within an 
Image. 

PCXLIB is ап ARC-like utility for 
PCX files, with the added feature that 
the other utilities and the routines in- 
cluded in the Toolkit сап manipulate 
images "in place" within an image 11- 
brary. PCXHDR interprets а PCX file's 


continued 
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РСХ Programmer s Toolkit 3.5 


Company 

Genus Microprogramming 
11315 Meadow Lake 
Houston, Texas 77077 
(ВОО) 227-0918 

(713) 870-0737 


Hardware Needed 

IBM PC ХТ, AT, PS/2. ar compatible, 
IAM CGA, EGA, VGA. Hercules, or 
compatibie adapter, Paradise, Video 
Seven, or Tseng Labs SuperVGA chip set 


Software Needed 
MS-DOS 2 t or higher 


Price 
Тооп: $195 
Toolkit әліп library source: $495 


Inquiry 885. 


header. lt reports the image's resolution, 
palette contents, and preferred video 
mode. PCXTRANS converts text 
screens saved by means of PCXGRAB 
into ASCII text format and vice versa. 


REVIEW 
MASTERING THE PCX FORMAT 


PCXFIX fixes up older PCX files that 
don't conform to the latest specifica- 
tions. I tested all these utilities success- 
fully, except for PCXFIX. I just didn't 
have old-style PCX files to convert. 


The Library Routines 
The library routines provide functions 
that assist in the manipulation of PCX 
files, libraries, and displays. Note that 
the supplied routines don't help you to 
create images from scratch (though they 
do support cutting and pasting from 
other PCX images). Figuring out how to 
draw a circle on the screen is still up to 
you or some other graphics package. 
The routines enable you to display 
images, store and retrieve them from 
files and image libraries, and print them. 
In addition, the routines support image 
buffers and virtual memory buffers. 
Think of these as RAM-resident versions 
of PCX files. The buffers are com- 
pressed PCX images, and the virtual 
memory buffers are uncompressed 
images. These buffers— which may be 
stored in conventional ur expanded 
memory—confer significant speed ad- 
vantages. 


А variety of query routines let you de- 
tect the presence of an MDA, CGA, 
EGA, MCGA, VGA, or Hercules video 
adapter. It can even detect the presence 
of a Paradise, Tseng Labs, or Video 
Seven SuperVGA chip set. You can also 
check for the presence and amount of 
free EMS or standard memory. 

The libraries come with interfaces to 
C (Microsoft, Borland, and Lattice). 
Pascal (Microsoft and Borland), BASIC 
(Microsoft), FORTRAN (Microsoft), as- 
semhly (Microsoft and Borland), and the 
Clipper. I ran all my tests using Micro- 
soft C 5.1. You don't owe Genus royalties 
if you distribute executables containing 
the Toolkit routines, but you can't dis- 
tribute .OBJ or .LIB files that contain the 
routines, and you can't distribute the 
Toolkit's stand-alone utilities. For $300, 
you can get the library source code. 

To test the Toolkit routines, | added 
PCX read, write, and print features to a 
Mandelbrot program that 1 wrote. The 
program already creates graphical dis- 
plays in al] the IBM-specific video 
modes, and it writes and reads an alter- 
nate file format (GIF), so that using the 

coninued 


An Introductory Short Course taught by 
Celso Grebogi, Edward Ott and James Yorke 


Broadcast Live from the University of Maryland 


October 3, 1989 from 11:00 am to 5:00 pm Eastern 


Heceivable at designated locations and on your organization's satellite dish. 


For a free color poster and for information on fees and viewing locations 
call 1-800-344-6712, or 301-454-8955 (FAX # 301-454-8841) 
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OURS 


Reliability... 
Value... 
Ergonomic... 


"THEIRS? 
Енрепзіше 


Higher Price 


«Low er Resolution 
| 28041H! н 9601101 


ОГ 


WAT Tei и и Ди Lower Price 


iv Higher Resolution 
1600(H) н 1280(U) 
Pixels 

v 5 yr Warranty 

v 60 Day Money Back 

| Guarantee 

v Faster 

v Custom Screen Fonts 


“Тһе Elite/1600™ 


Ртне15 
v f yr Warranty 
v NI Money Back 
buarantee 


v Slower 
и 222? 


ШЕ ТБ ТЕГИНЕН y Delivers a picture that 


v Highest Data Rate 

v Unlimited Technical 
Support 

ь a 


Publish magazine called 
“а real knockout with the 

finest tent display you'll 

find оп any monitor- 


Mac or PC." 


GET THE PICTURE? 


Meet our new Elite/1600"* a complete ultra 
high resolution 19-inch manochrome display 
system with a 1600 x | 280 pixel resolution. It 
offers the highesr quality rwo-page display 
system availahle for the ІВМ P5/2 Series, and 
[BM PC and compatible. 

It has the same resolution as the 
Sun-4 workstation monitor. The extraordinary 
display, combined with a clean, stable, flicker- 
free picture means your images are razor sharp, 
alignment perfect, drawings pin-point precise. 

Each display system comes complete 
with a high resolution monitor, video interface 
card, and sofrware drivers. 

The Elite/1600"* is part of our 
extensive family of display products for rhe 


ІВМ compatible and Macintosh computers. 
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We carry a complete line of high 
resolution color, monochrome and gray-scale 
display systems. 

The monitor you've got in mind 
is probably in our warehouse right now! 

Call our toll free number today, for 
aur free intormation package. 

1-800-343-5532 

Discover for yourself how beautiful 


а big monitor can he. 


Got the picture? 


ELITE 

MICROSYSTEMS 
4201 Remo Crescent, Bensalem, PA 19020 USA 
Phone: 1215) 639-1636 FAM: (215) 639-3470 


PROGRAM THAT 
MAKES ALL OF OUR 
INCOMPATIBLE 
COMPUTER 
SYSTEMS 
COMPATIBLE? 


| CALL THAT 
UNLIKELY, 


They call it 
TERM. 


TERM runs identically under DOS, UNIX, XENIX, 


VMS, BTOS and MAC? 
TERM is keystroke-for-keystroke compatible across all of our different 


computer systems and offers features like automatically restartable file transfers, compression 
data compression and CRC error detection. Exact VT220, VT102, and VT100 Emulation 
on ALL systems 
е ғ” Fuly remappable keypad support 
But, can it be customized? „с Ful ook supper 
TERM's built-in script language is so sophisticated that it allows exact solutions | ~ 384Kfievanses | »^ Online User's Manual for instant help 
to be tailored to our specific needs. In fact, there are over 25 pre-built scripts y riso Pc ck " Electronic mal/TELEX/FAX 
provided for solving problems like unattended file transfers, remote system polling, bulletin boards v^ Баул Gateway 


and error logging. , allows building u menus, data entry TERM is available now on Altos, Apple Macintosh, Arix/Arete, AT&T, British Telecom, Bull, Burroughs, 

screens and pop-up windows designed for your unique applications. СО, Celerity, Convergent Technologies, Counterpoint Systems, Cubix, DEC VAX, Fortune, Gould, Harris, 
Heurikon, Hewlett Packard, Honeywell, ІВМ, ICL, ICON, IMP, Integrated Solutions, Intel, Jarogate, Lanier, 
Masscomp, Momentum, Motorola, NCR Tower, Nixdorf Targon, Northem Telecom, Plexus, Prime, Pyramid, 


And it talks to non-TERM systems? Ridge Computer, Sequen, Sigma Designs, Sun Workstation, Tandy, Unisys, Victor, Wang PC, Zenith and 


how .. А 
Fluently. TERM comes with nine protocols and thirteen terminal emulations... Zilog. Find out how easy it Б to get your VMS, UNIX, XENIX and MSDOS machines all together 


that's enough to communicate with a wide variety of different systems. 
DEC Terminal Emulation? Те | i КМ 


Wait till you see it. TERM's VT220 emulator meets the needs of all of our 


divisions by providing exact VT220 and VT102 emulation on all terminals. We've COMMUNICATIONS SOFTWARE 
got full graphics character support even under Unix...not to mention Televideo, RE nor ET 

the other emulations. E \ IT 
SCO color console and the eniuiauons -— ЕСЕТ, ы. e 526) ШШ ais Và CE URY 
Where did you find it? tatr SA (ЫП) ILS rs == SOFTWARE 


І called: 801-268-3088 All orders shipped 2nd Day Air 5284 South 320 West, Suite C134 Salt Lake City, Utah 84107 (801) 268-3088 
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REVIEW 
MASTERING THE PCX FORMAT 


They squashed the monitor! 
Oh, No!! 


Toolkit's routines to add PCX support Its the first laptop with a 
was straightforward. | | dabl ! 
I liked the fact that I didn’t have to use screen as геаааше as а 


the Toolkit routines to initialize the | | CAT... 
graphics adapter. Although the Toolkit, 


of course, supports that, you can also just SP EC | А L 


tell it what video mode the adapter is al- i 
ready using. That's handy їп cases like Introductory Price 
mine, where you're simply adding PCX 

capability to an existing program, and $3995 
IUS vital if you're using another graphics 
package that must initialize the adapter. 


Adding a PCX-save feature to my pro- Viewable from 
gram took just eight lines of code. Half | | | 
the job was to convert my internal video all angles. 
modes to the Toolkit's video-mode IDs. eFast 80286 CPU 


The feature worked on the first try, Put- 
ting in PCX-restore took longer, since 
my program needs information about the 
resolution of the incoming image. But I : А 
also got it working in short order, and Неусішіопа! technology - less than an inch 

then J tackled PCX-print. Considering es | j Troc ада Ani 

bat ch meis AG i ЩТ pil thick, yet looks like a hi-res amber monitor. . . 
options to begin with, Î was pleased to be 
able to implement PCX-print in just 10 


eUpgradable to 80386 
east 40MB Hard Disk 


KISS Computers 414 - 652 - 5477 
more lines of code. Of course, the printer 2604 Washington Rd. 414 - 694 - 5477 
routines suffer from the same limitations Kenosha, WI. | 800 - 438 - 5477 
as the PCXPRINT utility, so I had to set- —— MÀ 5341-2375 (Fax) 414 - 694 - 2441 
tle for tiny and, in non-640- by 480-pixel = i As 
modes, squashed printouts. 

| wrote several additional utility pro- | , - 
grams while checking ош the library ( 
routines and found the routines to be THHII y | f 
clearly documented and easy to use. The \ " 
manual documents each routine sepa- | | a | * 
rately, with short examples for each rou- | x as Count Disk 

| Juma 


tine in C, Pascal, BASIC, FORTRAN, 


and the Clipper: that was invaluable. | A, a Co | р 
"Technical support is available by way | | £ РЕ ЖШ N mputer Dart 


of telephone, fax, CompuServe, and 

ZSofts BBS. When I called technical ms Gun Game 
support to ask about printer support, I | | | | 

talked to a courteous person who didn't | | "m Relieve stress and 

know the answer right away but found Pn X have hours of fun 


someone else with the information in less 1 ¢ with your computer! | 
than a minute. 

I found the PCX Programmer's Tool- INCLUDES. 
kit to be intuitive and useful. The lack of «Жә СЛОГ Da Gu. © 
dot-matrix printer support was annoy- 5 son Darts (Suction Type) 
ing, but this problem may be resolved 2 ТПА cipe que 
shortly. ] would recommend checking on Buliseye Darts 
this item first if it's a priority for your Championship Darts 
application. Other problems, such as Baseball Game 
PCXGRAB's difficulty with the En- Count Disk Target 
hanced keyboard, and PCXSHOW's in- ee сай eee 
ability to display monochrome images eee T n 
correctly, were minor, and I had no trou- And FREE membership д 
ble working around them. If you want to FHe Count ist Gti 


add PCX support to your graphics pro- = 1-800-344 -1996 


grams, here's a convenient and inexpen- 

sive solution. B Supports: IBM, & Compatibles, CGA, EGA, VGA and Hercules 
22 “То order call our toll-free order line or send $19.95 + $3.00 (S & Н) Check or 
"WF Money Order to Count Disk, 2601-38 South Military Trail, Suite 164, West Palm 


Bert Грег holds: a В.А. in mathematics | ай | 
й Beach, FL 33415. Florida residents add 6% sales tax. Dealer inquiries welcome 


and is an independent PC consultant. He | | шуста 
сап be reached on BIX as "btyler. " 


а! (407) 241-6050 
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жеумен 


MODEL BCE 


THREE MODELS TO MEET 
YOUR APPLICATIONS 


The Print Master® П 804 Series 
is BayTech's newest intelligent con- 
troller with four ports and a 256KB 
dynamically allocated buffer. 
Available in your choice of four 
serial ports (RS-232C ог К5-422А), 
four parallel ports, or two serial and 
two parallel ports, the 804 Series 
offers affordable connectivity. 


The 804 Series provides a cost- 
effective solution for users who want 
to maximize their resources. Each 
four port mode! allows you 


Print M. 


FUWER | 2 


Master II 


LAN-ALTERNATIVE FOR $395 


to connect any combination of 
computers, printers, and plotters for: 


в- printer sharing 

» plotter sharing 

» buffering of data 

» LAN printer expansion 


Models with serial ports allow 
you to also connect modems or any 
other RS-232C device for computer- 
to-computer communication and 
modem sharing. 


The 804 Series allows simul- 
laneous data input from computers, 
output of print data and full duplex 
communication between pairs of 
computers. 


LAN APPLICATIONS 


The 804 Series is ideally suited 
for expanding the printing capabilities 
of a LAN system. By acting 

Cirrle 33 on Reader Service Card (DEALERS: 34) 


as a printer server, it can off-load 
network traffic and provide port 
expansion and extra buffering. 


BayTech prodncts are covered by 
à one-year warranty and are sup- 
ported toll-free by a team of applica- 
tion engineers. 


Call us today to learn how the 
new Print Master? II 804 Series can 
become your connectivity solution. 


Bav Technical Associates, Inc. 

Data Communications Products Division 
200 М. Second Street, P.O. Box 387 

Вар Si. Louis, MS 39520 USA 

FAA: 601-467-557 

Telex, 970-343-1618 BAYTECH 

Phone: 601-467-8231 or toll-free 


800-523-2702 


Build and launch 
applications 

with HyperPAD's 
object-oriented, 
push-button approach 


Bob Stepno 


ollowing in the footsteps of 

Apple's HyperCard for the 

Macintosh, Brightbill-Roberts’ 

HyperPAD for MS-DOS is an 
intriguing product that might attract a 
new generation of programmers. 

Actually, HyperPAD 18 part toolkit 
for building front ends and tutorials, and 
part application package. As a toolkit, it 
is the most fun I've had since my folks 
gave me that Erector Set. As an applica- 
tion package, it's more useful than 1 
expected. 

Like HyperCard, HyperPAD shows 
you screen after screen of layered back- 
grounds, information fields, and but- 
tons. Each screen ts called a page, and 
files that contain the screens are called 
pads. (With HyperCard, you call each 
screen a card and each tile of related 
cards a stack.) 

If you like to streamline your DOS ap- 
plications with batch files, shells, and 
front ends, and if you're curious about 
object-oriented programming, Hyper- 
PAD deserves your attention. It also 
makes quick work of building a tutorial 
or a prototype of a new application. It 
includes a screen-capture utility that 
quickly imports spreadsheet layouts, 
word processing menus, data-entry 
screens, and other displays from text- 
based applications. 


APPLICATION. REVIEW 


A HyperCara 
for the PC 


Install Application 


The home pad can launch any of 11 built-in applications plus DOS utilities. 


Object-Oriented Programming 
HyperPAD's programming language, 
PADtalk, is similar to HyperCard's Hy- 
perTalk. For example, to put today's 
date in a field in HyperCard, you would 
use the following HyperTalk line: 


put the long date into fleld "Date" 


In HyperPAD, you just join "long" and 
"date" into one word (longdate) and end 
the line with a semicolon. 

From the user's perspective, Hyper- 
PAD is object-oriented. Each button, 
field, background, page, or pad is an ob- 


ject. Each object has attributes, such as 


color, size, and shape, and it can have a 
program script that makes it do tasks. А 
button's script can make it run WordPer- 
fect or play "Mary had a Little Lamb." 
With cut-and-paste editing, you can com- 
bine the scripts of several buttons to 
make one button play a tune while it 


launches WordPerfect. The editing buf- 
fer lets you clip text, buttons, or whole 
pages and then paste them in other pads. 

A music pad lets you pick out notes on 
a text-based image of a piano keyboard, 
save or edit tunes, manipulate playing 
speeds and rests, and paste the result into 
your scripts with a Play command. 

The scripts and attributes travel with 
their object, whether you drag the object 
from one corner of the screen to another 
or cut and paste your favorite button into 
all your pads. For example, while I was 
writing this review, all the pads in my 
HyperPA D directory had copies of a but- 
ton called BYTE that started my word 
processor and loaded the current manu- 
script. 


Nothing Fancy 

As for working with graphical environ- 

ments, HyperPAD takes an interesting 
continued 
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REVIEW 
A HYPERCARD FOR THE PC 
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ux HyperPAD 1.0 


Company 

Brightbil-Roberts 

120 East Washington St., Suite 421 
Syracuse, New York 13202 

(315) 474-3400 


Hardware Needed 

IBM PC, AT, PS/2, or compatible with 
384K bytes of RAM, two 360K-byte 
fioppy disk drives or one 720K-byte 
floppy disk drive, and any color or 
monochrome display graphics board 


software Needed 
DOS 2 1 or higher 


Documentation 
Users manual, quick reference card, 
installation booklet 


Price 
$59 95 


Inquiry 884. 


route around DOS's many graphics stan- 
dards—it does practically everything 
with text. 

HyperPA D's buttons are mostly words 
that are in boxes, words with shadows, 
words with color backgrounds, and 
words modified with IBM extended 
characters. For example, a notepad ap- 
plication distributed with HyperPAD 
uses the color attributes and line-drawing 
characters to paint a spiral-bound note- 
book on the screen. Another pad features 
a lined index card background, and vet 
another shows the ever-popular tele- 
phone index card, complete with notches 
at the bottom. 

HyperPAD lacks bit-mapped images, 
diagonal lines, and curves. It could be 
prettier, but the advantage is that you can 
use anything developed in HyperPAD on 
а low-end PC with a monochrome moni- 
tor without so much as a Hercules graph- 
ics card. (For this review, I tested the 
program on a monochrome VGA-based 
IBM AT-compatihle system and a mono- 
chrome AT&T PC 6300.) И you have a 
graphics machine, you can still use 
HyperPAD buttons to launch graphics- 
display applications. Brightbill-Roberts 
has also posted special monochrome ver- 
sions of the sample pads on its BBS. 
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In another concession Io the realities 
of DOS machines, HyperPAD lets vou 
switch between a mouse and the key- 
board. This means that you can build an 
application using a mouse on your PC 
and then take the application on the road 
in à mouseless laptop, using it with just 
the keyboard. 


Built-in Applications 
HyperPAD comes with a library of 25 
sample pads. Calling an application is as 
easy as pushing a HyperPAD button and 
entering the DOS path. You can even 
give HyperPAD the parameters that you 
would normally enter as command-line 
options. After that, you give the newly 
created button a name (usually the appli- 
cation name). 

By default, HyperPAD automatically 
starts at its home pad, which includes one 


application. button labeled DOS and 11 


buttons that launch pads for а schedule 
planner, phone directory. calculator, 
and other desktop-accessory style appli- 
cations (see photo). 

The planner and phone pads are simi- 
lar to their HyperCard cousins. The first 
is actually a launching pad for several 
other pads— yearly and monthly calen- 
dars and a daily appointment log. Click- 
ing on any half-hour entry in the appoint- 
ment book opens a scrolling text field for 
that time period. 

The phone pad is an address book, 
with a button linking it to a dialer pad 
that actually dials the phone for you (i.e., 
if vou have a modem connected) and tells 
you when to pick up the receiver. Other 
phone-related buttons and pads help you 
time your calls and keep track of incom- 
ing and outgoing messages. 

The DOS button runs COMMAND- 
.COM, putting you back at the DOS 
prompt. HyperPAD “shrinks” to take up 
only 2K bytes of RAM, which leaves 
enough memory for you to run most DOS 
applications. 

Separate from the DOS button is a 
DOS pad button, which may be the least 
successful of the sample HyperPAD ap- 
plications. It tries to save you from the 
trials and tribulations of DOS com- 
mands, giving you push buttons for eight 
DOS operations: copy, move, delete, 
view a subset of a directory, launch a 
program, format (defaulting to drives A 
and B only), and make or remove a 
directory. 

The DOS pad uses three scrolling 
fields or windows. One 15 for files, one 
for directories, and the other for disk 
drives. You can browse through the file- 
names on your disks 1n the 16-line Files 
window, but you can view only one di- 


rectory at a time, ànd there is no facility 
for inspecting a file or performing other 
operations found in popular DOS shell 
programs. Strangely, HyperPAD lets 
you type over the filenames in the Files 
window, though doing so does not affect 
the files. 


Not All Fun and Games 
Error-detection is one of HyperPAD’s 
weaknesses. For example, when Î told it 
to format a 3%2-inch floppy disk in an 
empty 5'A-inch floppy disk drive, Hy- 
perPAD sent the empty drive spinning 
into hyperspace for a while and then re- 
turned to the HyperPAD screen. There 
were no error messages saying І used the 
wrong type of drive or that I had an open 
drive door. 

Coincidentally. the READ. ME file on 
the disk warns that if vou try to print with 
the printer off-line, HyperPA D may give 
you a “disk drive door open" error mes- 
sage. However, [ got no error message al 
all when [ issued print commands with 
the printer off. 

] also discovered that it was possible to 
lock up my computer by typing non-Hy- 
perPAD filenames after the program 
name at the DOS prompt. Normally, vou 
can supply the name of the pad you want 
to run as a parameter when you execute 
HyperPAD from the command line. But 
whenever I gave HyperPAD an invalid 
parameter—even though it may have 
been a valid filename—it locked up my 
computer. 

The system also locked up when I at- 
tempted to import delimited ASCII data 
files that were not as clean as HyperPAD 
wanted. The file-import routine requires 
guotation marks as well as commas be- 
tween fields and allows no empty or 
missing fields, These requirements are 
not mentioned in the documentation. 
Also, I could net load an ASCII file 
larger than 600 records, bul the com- 
pany's technical-support person was un- 
able to help me find the problem. The 
company says, however, that it 18 work- 
ing on the problem. 

Still, with à product that stresses ease 
Of use and even trademarks the phrase 
"push-button computing." you should 
not have to push the hardware reset but- 
ton because of an incorrect file type. 

Nearly as bad, the imported data files 
became HyperPAD pads three to seven 
times the size of the originals. A 14К- 
byte file containing data about 100 news- 
paper editors, for example, turned into а 
64K-byte pad. A 2K-bvte ASCII list of 
names became a 14K-byte pad. А 7K- 
byte dBASE file became a 23K-hyte pad. 


Continued 


GOD DIDNT MAKE LITTLE BLUE APPLES. 


KMW brings Apple and 
Big Blue together. KMW makes 
your Macintosh more versatile - 
more productive - by linking it to 
your IBM midrange. Our line of 
TwinAxcess protocol converters 
connects any Macintosh to your 
System/3X or AS/400. 

New board connection for 
the Mac II. Fora simple, cost- 
effective board solution, choose 
our TwinAxcess for the Mac IL 
This easy-to-install card plugs into 
any member of the Mac II family, 
with connection to your host 
through twinax cable. 

Field-proven multiport 
products. Our TwinAxvess 
Series Папа Series III protocol 


Теп Axes is a trademark of EW Seneng Corporation. АЙ other brands are tracernanka oc registered traderruanies of ther reapectree hakera € 1999 ҚАПЫ Armes Corpersion 


KMW DID. 


converters are ideal when you 
need remote attachment capabil- 
ties, or when you need support for 
up to seven devices. TwinAxcess 
system-evel protocol converters 
provide midrange connections for 
any Macintosh, as well as IBM 
PCs and compatibles, laptops, 
ASCI terminals, and most popular 
printers. We can also help you 
connect to a mux, а data PBX, 
AppleTalk, or DECnet 

Powerful features on every 
level. TwinAxcess protocol com 
verters benefit your Macs, your 


| KMW 
SYSTEMS 
CORPORATION 
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other peripherals, and your host, 

with these features: 

« file transfer to and from your host 

» terminal emulation 

» manipulation of IBM midrange 
data within software programs 
such as Excel, Lotus 1-2-3, and 
MacWrite 

« access to your host's mass 

» printer passthrough to 
ImageWriter and Laser Writer 

We'd like to give you more 

information on all of our connectivity 

choices. Call KMW today at our 

tolHree number below. 

(800) 531-5167 

In Texas, (512) 338-3000 

In Europe, 44 1 844 1525 


REVIEW 
A HYPERCARD FOR THE PC 
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The increased size may also account for 
HyperPAD's poor performance at locat- 
ing text in the files—WordPerfect was 
much faster searching the original text 
file. 


Helpful Ideas 

Back at the home pad, the first buttons to 
imvestigate аге һгір and tutorial. The 
help button launches the help pad, which 
is a 48-screen hypertext help system that 
15 also available by pressing the ҒІ key in 


most application pads. The tutorial but- 
ton launches the tutorial pad, which is a 
36-screen document designed to look 
like an open spiral binder. Both provide 
good introductions to HyperPAD. 
Although both the help and tutorial 
pads are little more than electronic page 
turners, they do show you how to use Hy- 
perPAD to create more-advanced inter- 
active texts and demonstrations. For ex- 
ample, both pads have index or table of 
contents screens in which each subject 


SYSTEMS; INC. 
The Source For Quality Embedded-System Tools 


Avocet Systems, Inc., 120 Union Sl., P.O. Box 490, Rockport, ME 04856 
іп Maine, or outside €.5., call (207) 236-9055 
TLE: 467210 Aviet Cl / FAX: (207) 236-6713 


Call today for free catalog 1-800-448-8500 
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heading is a button that links to a page 
elsewhere in the document. Using the 
same technique, any word on this page 
could be linked to a page of definitions 
for beginners, a more detailed discussion 
of the subject, or a list of related topics 
covered by other pads—and linked to 
them. 

You can add your own notes field to 
either pad, or you can create a separate 
pad for notes and then build links to sec- 
tions of the tutorial and help pads. Open- 
ing files, moving between pads, and 
building your applications are all man- 
aged neatly with a Macintosh-like system 
of pull-down menus. 

Ап ideas pad features clip art and 
sample buttons for common commands 
such as Forward, Backward, Go to First 
Page, and Go to Home. But all the ideas 
aren't in the ideas pad. Each sample ap- 
plication is written in PADtalk, and the 
script for each pad, page, field, and but- 
ton is available to any user via a com- 
mand that overrides the access-level pro- 
tection of a pad. 

But don't expect much help from the 
manual. Although it has an alphabetical 
section of PADtalk elements, the Hyper- 
PAD manual does not have a detailed tu- 
torial on how to write your own scripts. 
The manual even lacks a list and expla- 
nation of error messages. 

Га also like to see some documenta- 
tion in the code of all those sample pads, 
which are hardly mentioned in the man- 
ual. (PADtalk allows Pascal-style com- 
ments.) Heavily commented code would 
be especially instructive on the more 
complex sample pads, such as the move- 
the-numbers box puzzle and the scien- 
tific calculator. 

Caveats aside, I like HyperPAD. It lets 
you easily create and modify attractive 
and easy-to-operate user interfaces. Gen- 
erally, HyperPAD works well for build- 
ing tutorial systems and front ends for 
other software. In fact, using Hyper- 
PAD, you could make life easier for 
someone learning and using a new word 
processor or database manager. 

It may not, however, offer the jovs of 
graphics doodling and iconography you 
find in Apple’s HyperCard. But it’s the 
easiest system I've seen for experiment- 
ing in interface design and exercising 
your own opinions about the right way a 
program should work. Ш 


Bob Stepno is a journalist and systems 
humanist who has been working with 
computers since 1978. His master’s 
thesis was on reading and writing with 
hypertext. You can reach him on BIX c/o 
"editors. ” 
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SAA is a reality you can plan on. 

Two years ago ІВМ had a vision for the future. We 
called it ‘Systems Application Architecture. or SAA, 

We said that SAA would bring IBM systems closer 
together. So that PC, midrange. and mainframe 
screens could look alike. So that people accustomed 
to one could feel at home at another. 

We also said that SAA would make it easier for 
systems to work with each other. 

So here we are. two years hence. Only now. SAA 15 
much more than a promise. We've announced our first 
SAA application. 

Its called ІВМ OfficeVision, and it could change 


the way your company works. even the w way it thinks 


А familiar face at every desk. 


IBM OfficeVision. 


Imagine a desktop with a self-dialing phone. 
electronic mail. a connected calendar. an automatic 
address book. a terrific word processor. 

Then, imagine every other desk in vour company 
with all the same things. always there. arranged the 
same way. 


Finally. imagine several computers working as one. 


running different programs at once, Just for you. 

Thats the idea behind IBM 
OfficeVision. 

Your screen is the desktop. and 
it will give you the basic necessities 
of office life—phone. mail, calendar, 

etc. But more to the point, because 
OfficeVision will run across multiple 
IBM environments—V M^ MVS, 
OS/A00" and OS/2—1 can be a 
launching pad for bigger things. 
especially at workstations powered 
by 03/2. 

In the middle of an OfficeVision 
screen. youll be able to “snap-in” 
familiar PC applications like Lotus 
[-2-3" or Microsoft Excel? At the 
same time, vou can run larger 
business ¢ applications on host com- 
puters, get files from a mainframe, 
crunch numbers on a midra nge 
and send a report on your local 
area network. 

You'll also be able to swap infor- 
mation right on your screen—lor 
example, paste a graph (гот а 
spreadsheet into a memo. Icons and 
mouse clicks make it very simple. 

Whats more, OfficeVision will 
protect your previous investments. It 
not only accommodates your DOS 
and nonprogrammable terminals. it 


extends their power, and it will work with existing 
office applications like IBM PROFS? 

And your programmers will be 
able to create compatible applications 
for OfficeVision, thanks to ЗА Аз open 
architecture. 

‘lo be delivered over the next 12 months. 
OfficeVision will unite your systems as never before. 
including your most valuable “data processors.” 
your people. 


Unleashing the power 
of OS/2. 


05/2 Extended Edition is the high-test 
fuel с ا‎ computing, but its also a cornerstone 
of SAA. 

Wh ich means that ІВМ OfficeVision can really put 


OS/2 EE to work. building on advances 
like multitasking and, even more exciting. 
cooperative processing. 
With cooperative processing. an | A | 
OfficeVision user can have several сот- 


puters sharing one task. A midrange computer might 
search files in a mainframe for construc ting a graph 
that’s displayed on a PC. 

Each system does its 
part, but as a user you're 
complete ly unaware. You 
simply ask for the work 
to be done. How it pets 
done isnt your worry. 


A single standard. 
Multiple solutions. 


We can call SAA а 
standard. but that doesnt 
mean much unless soft- 
ware developers agree with 
us. And indeed they do. 

Major software firms are embrac- 
ing SAA, creating applications of 
their own for everyone from secretar- 
ies to CEOs, for needs ranging from 
manufacturing to human resources 
to finance to ielepam munications. 

The question is, when should you 
embrace SA A? With applications like 
IBM OfficeVision, companies who 
adopt SAA will enjoy a clear advan- 
tage over those who dont. So the 
time to start planning is now. 

‘To learn more about SAA, 
OfficeVision and your future, call 
vour IBM Marketi ng hepresentative 
today. 


Gn a mainframe. 


© 1989 ЕНА Cororaten Systems Арқа Ameche, МУЗ via Са), OTF and PROFS are erat of the BM Corporation Lotus 12 daa теры Irae л. of ІНЕ | ізін Dieveeqprment Гл с 


Масты! Excel vs a reges dene (гет СЯ ihe Масты Corporate 


Unforgettable. 


If your AT-bus computer runs out of RAM... 
expand with the unique BOCARAM/AT PLUS 
and forget about memory problems. 
In today’s demanding business world, advanced software 
asks for more memory. Boca Research has created an 
answer that supplies essential memory for the latest 
applications. BOCARAM/AT PLUS adds a whopping 8MB 
of software-configurable memory per board, per slol to 
286 and 586 computers. With more room to run your 
favorite software packages, and less time spent on 
setting switches, you'll see your productivity 
Innovative dramatically increase. 
Innovative. Like no other memory board, BOCARAM/AT PLU 
can handle heavy workloads at faster speeds. Its unique 
RAM chip feature delivers zero wail-slate* performance vi 
specially designed software. For ATs zipping along above 
standard speeds, the Boca-designed VLSI chip keeps up 
with any CPU... upto 53МИН. 


Versatile. Whatever memory youre lacking, 
BOCARAM/AT PLUS can fill your requirements 
Start with 2MB and simply add readily- 
. available IMB chips as your need 
) ba drow. The board uses spl 
| memory addressing anc 
backfills 123K allocatin 
Ihe remaining RAM as expanded 
and/or extended memory to satisfy 
any software. 
Compatible. No matter which operatins 
System you choose DOS, OS/2, Unix or 
Xenix, BOCARAM/AT PLUS offers complete 
support. Ву complying with LIM/EMS 4.0, 
the board ensures compatibility with software 


4 utliizing expanded memory . . . up to 32MB 
Compatible per system. 


Ease of Use. BOCARAM/AT PLUS’ switchiess 
Ease of Use installation is a breeze. The configuration is chosen 
via software, stored in an EEPROM and is in place at 
boot-up. Future changes are painless. 


Reliable. Each BOCARAM/AT PLUS is carefully tested 
and packaged before leaving the factory so you'll be 


quaranteed a qualily product. Additionally, diagnostics 
m software is provided to assure proper functioning of boan 
ә components. If a defective chip is located, just replace 


the one сїр... no need to replace a whole bank of nine 
ОК RAM as in SIMM architecture. A two-year warranty and free 
technical supporl ensures Boca quality. 


Versatile 
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Reliable 


For the memorable BOCARAM/AT PLUS and an unforgettable performance, see your local dealer or contact us directly. 
Also, ask about BOCARAM/AT UO PLUS with 4MB of RAM and serial/parallel ports. 


BOCA 


RESEARCH INC 
6401 Congress Avenue, Boca Raton, FL33487 * Phone: 407/997-6227 * FAX: 407/997-0918 


BOCARAM/AT FLUS and ҺОСАҚАМҒАТ WO PLUS are trademarks of Boca Research, inc. АН other references lo computer xyslermis, software and peripherals use Irademarks owned by their respective 
manulacturers, © Copyright 1989 Hara Research, Inc. "Бего walt-stale performance is dependent on lhe design. youl arid chip types on the system board 
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Good Software shows 
that using a personal 
information manager 
needn't be an ordeal 


Lamont Wood 


rriba offers something that is 

generally lacking іп personal 

information managers (PIMs)— 

ease of use. Unlike with other 
PIMs, with this $195 PC package you 
can become productive almost immedi- 
ately, thanks to its cookbook approach to 
information management. But should 
you itch to do so, you can break away 
from its recipes and come up with your 
OWT). 

Arriba has, of course, problems and 
limitations. And it's not as polished as 
some of its big-name competitors. But if 
it gets what you need done with minimal 
hassle, you may not care. 


Notes and Folders 

It's inevitable to compare Arriba 1.0 
with Lotus's Agenda (see "The Database 
Redefined," December 1988 BYTE). 
Both let you assemble your thoughts or 
your daily schedule in an intelligent 
notebook that sorts, arranges, and 
probes itself on command. 

But using Agenda requires that you 
vault a series of conceptual hurdles and 
figure out what the programmers meant 
by the terms note, Пет, view, and sec- 
tion. Slowly, you learn to jot down your 
thoughts as items, expound them with 
appended notes, sort them by categories, 
and view them in sections. Ав you go 
along, you add categories, filters, and 
other functions, until finally you arrive 


APPLICATION REVIEW 


Arriba: 


The Painless РІМ 


Last Mame 
. and firs. 
, and Mrs. 
. and firs. 
. Helen 

. and firs. 
‚ and firs, 
, ond firs. 

Gr 


Abrahan 
(Abrahan 
| Jandy 
Bell 
Lassler 
Clay 

| oad 


D.n. 


. and firs, 
. and firs, 
. and firs. 
. and firs. 
. William and Car|555-555-3349 
‚ and firs. Harry | 555-555-8026 


0" Kane 
iD Капе 
D' Kane 
seyler 
Welch 


loung 


Bill 


First Маңғ 


Ni Ifor [555-555-9248 
995-555-3340 


Н.М. (| 555-555-2899 
Місһае |555-555-7734 


senior Citizen s Grp 
Community Charity Org 
Historical Committee 
ABC Paint Supply 
Chamber of Commerce 
Bay Area Outdoor Cle 
Northwest Liberty | 
|Kosfeld Associates 
Mutual Savings | 
O'Kane Party Supplies) 
|Мупавіс Investments 
Community College 
Dilfield Works 
Young-Blarney Assoc. 


5559-559-8205 
599-599-3620 
555-555-5723 
555-555-2898 


555-555-8392 - 


555-555-2389 | 


Each entry in Arriba 's phone list represents a folder that contains related notes. 


at the application you need—it's like add- 
ing clay until you get a statue. 

With Arriba, you load the software 
and immediately get three canned appli- 
cations—a phone list, an appointment 
calendar, and a to-do list. Other formats 
let you create a variety of other common 
data files, or you can cook up your own 
formats. 

Arriba lets you write notes about 
appointments, contacts, and so forth. 
Part of the note can serve as the title, 
somewhat corresponding to an Agenda 
item. You can search all the text in an 
Arriba note, and it can be 16K bytes 
long. 

Where Agenda has sections and 
views, Arriba has folders and file cabi- 
nets. A file cabinet is the entire textbase, 
and the folders are the subject headings it 
contains. А folder can contain notes, 
other folders, or both. But there the prod- 


ucts diverge. Agenda sorts items into 
views based on their contents and the 
specifications you give in the category 
manager. Agenda even lists the items in 
columns, with the matching text in the 
adjacent columns to the right or left. 
letting you sart by more than one speci- 
fication. 

Arriba is not as sophisticated; it 
mainly has the search command. You 
can give Arriba a search specification— 
complete with AND, OR, and NOT logi- 
cal operators, parenthetic clauses, and 
wild cards—and it searches the notes of 
the current folder and its subsidiaries for 
the text. If it finds a match, it displays a 
screen with that note, with the matching 
text highlighted. Should there be more 
than one match, Arriba shows a list of the 
note titles, which you can browse 
through. You arrange the folder contents 

continued 
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Arriba 1.0 


Company 

Good Software Corp 

13601 Preston Rd Suite 500% 
Dailas, TX 75240 

(800) 272-4663 

(214) 239-6085 


Hardware Needed 
IBM PC XT or compatible with 384K 
bytes of RAM and a пага disk drive 


Software Needed 
MS-DOS 2 0 or higher 


Documentation 
User's manual 


Price 
$195 


inquiry 883. 


manually, whereas Agenda's category 
manager does it automatically. 


Cookbook Recipes 

The phone list is actually a mailing-list 
program. It displays a list of entries, each 
with à name, phone number, and eom- 
pany reference (see photo). But the en- 
tries are just the titles of individual notes, 
and each note has formatted data fields 
for an address, plus a field for general 
text (so you can make notations). Using 
the print command, vou can print a per- 
sonal telephone directory as shown on 
the screen, or you can print mailing 
labels. 

[f you have an auto-dialing modem, 
Arriba can dial the phone number in the 
entry for you. [f you need to dial 9 to get 
through a local private branch exchange 
or wait for a second dial tone or add long- 
distance access codes, you use the Setup 
menu. You can even tell Arriba what 
your area code 15 so it will add ] to any 
calls outside the area code and drop the 
area code while calling inside it—com- 
mon-sense features you don't normally 
see. (What Arriba does not do, although 
it would be nice, is track the duration and 
destination of vour calls, in case vou 
need to charge them to someone else.) 

You can dial any number that appears 
in any note, not just the phone list, by 
having the cursor on the line that con- 
tains the number and invoking the dial 
command. If you are in the phone list ap- 
plication, Arriba dials and then calls up 
the note associated with the number, so 
you can start typing notes regarding your 
phone conversation. 

Meanwhile, calling up the calendar 
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gives you a screen window with a three- 
month calendar display, laid out in typi- 
cal fashion, with the current month on 
top and the current day highlighted. 

Pressing Return brings up a display 
showing a list of time slots (every half 
hour is represented), and along the bot- 
tom of the display 15 a chart showing how 
much of the day is scheduled. If, for in- 
stance, you put the cursor on 9:00 a.m. 
and press Return, Arriba gives you a data 
input window that asks you for the start- 
ing and ending time or the duration of the 
appointment and a brief description. If 
the appointment lasts 90 minutes, the 
next two lines displayed will have ditto 
marks added to them, and the chart will 
show highlights between 9:00 a.m. and 
10:30 a.m. You put the cursor on the new 
appointment and press Return again. You 
can then add a note to that appointment to 
remind yourself of what will be dis- 
cussed. 

You can search the contents of the 
note—and all the notes in the calendar, 
for that matter. Short work with the 
search command can, for instance, show 
which day you had that “court appear- 
ance" concerning “Smith.” 

You can page through the months, for 
example, from January 1980 to Decem- 
ber 2037. Arriba accepts a wide range of 
time inputs (e.g., 330 will be seen as 
3:30 p.m.), and you can input the current 
date and time with function keys. But it 
falis far short of Agenda, which can 
make sense of things like "a week from 
Thursday." In fact, Arriba seems to 
know nothing about the days of the 
week—this is troubling, especially if you 
do most of your scheduling on a daily 
basis. 

The to-do application is a simple list- 
ing of items you need to do. There are 
fields for description, date due, person 
assigned to, and priority. 


Further Cooking 

Arriba does not limit vou to its defined 
applications. You can add your own fold- 
ers with vour own formats for the data. 
Here, again, it provides recipes— Arriba 
comes with 10 data-file formats to 
choose from. These include a format for 
auto-expense records, business-expense 
records, a calendar (for writing applica- 
tions like the canned calendar file), con- 
tact management, a daily Journal, a 
property locator, real-estate tracking, a 
phone list, and two to-do lists. 

You can also create an entirely new 
form, to your own specifications. Doing 
so requires a little more expertise and 
planning, since you have to specify the 
field lengths for your data elements and 


decide which ones will appear in the note 
titles. In fact, it's alot like ordinary data- 
base programming, except Arriba han- 
dles many of the details. For instance, 
you can move the data fields around on 
the screen, аз vou would move text with à 
word processor; the subsequent data in- 
put window shows the inpuis as you ar- 
ranged them. 

Like Agenda, Arriba has no provision 
for mathematical calculations— you can't 
add up the numbers in particular fields. 
You can only fill them in, search them, 
read them, and edit them—or dial them, 
if they happen to be phone numbers. 


Other Entrees 

You can run Arriba as a 137K-byte TSR 
program. But it has no facility for im- 
porting data from whatever was on the 
screen previously. 

The TSR mode will not work with a 
program that intercepts keyboard input. 
Also. if you pop it up atop a program 
using a graphics screen, Arriba will 
work fine, but when you go back to the 
original program, you'll have only gar- 
bage on the screen and you may have to 
reboot. (Alas, Arriba is hardly the only 
TSR program that does this to you.) 

You can also load Arriba normally and 
escape to DOS. Once there, you can exe- 
cute simple DOS commands such as DIR 
and COPY—although anything else is 
likely to produce a “cannot load pro- 
gram" error message. Typing Exit re- 
turns you to Arriba. 

Arriba lets you import ASCII files 
into a note and export a note as an ASCII 
file. it also has a function that exports 
the entire contents of a folder to a "file," 
but in this case a "file" turns out to be 
another Arriba textbase (a collection of 
folders under one name). Arriba will not 
handle апу file types other than ASCII— 
a shortcoming, since many PIM pack- 
ages make a point of handling popular 
word processing formats. For example. 
if you currently keep your phone list in а 
word processing file, you are likely to 
encounter difficulty importing it into 
Arriba. 

The 16K-byte limit on notes, which 
at first seemed copious compared to 
Agenda, is actually a problem when you 
want to import large amounts of data. 
Arriba just loads its 16K-byte maximum, 
cuts off the rest, and gives you an error 
message. E tried importing a phone list of 
about 750 people only to find out that 
Arriba could only handle about 200 per 
folder. Basically, its up to you to cut the 
data into smaller chunks—a tedious ad- 
ditional chore. 
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Within a textbase you can, as you’d 
expect, copy material from one note to 
another—swiping a phone number, for 
instance, from the phone list to an ap- 
pointment note. 

As for performance, Arriba is quite 
responsive. No matter what you’re 
doing, the screens pop up like flashbulbs 
(at least they do on my 16-MHz AT- 
clone); file imports are almost as fast, 
provided they’re the proper size. 

In general, getting between screens is 
only a matter of two or three keystrokes. 
Repeatedly pressing the Escape key 
eventually brings you back to the main 
menu, so you’re not likely to ever get 
lost. Pressing Escape to “back up,” how- 
ever, can be a problem. When inputting a 
note, for example, the Escape key still 
means "escape," and I had to learn the 
hard way that you need to press the Save 
key when you're through typing a note. 
Otherwise, the search command frus- 
tratingly refuses to find anything—since 
escape preceded save, there's nothing in 
the notes. 

The user's manual that comes with 
Arriba is adequate, if unexciting. But it 
is irrelevant anyway since everything you 


N o matter 


what уои те doing, 
Arriba screens 
pop up like flashbulbs. 


might need to know about Arriba is in an 
enormous (367K-byte) help file. You can 
invoke the help command at any time and 
get a somewhat context-sensitive help 
screen. F10 loads the help file as a text- 
base. You can then invoke the search 
command and get the help topics you 
need. Searching for “export and ASCII” 
will get you a list of the seven help notes 
that contain the two words. You would 
see that one of them is titled “exporting 
note text to an ASCII file" and call it. 


Proper Diet 

Arriba, like Agenda, provides a simpli- 
fied database language—with additional 
calendar and phone functions—suitable 


for managing personal information. The 
simplification puts mathematical analy- 
sis out of the picture. But for those of you 
whose PCs have replaced your filing cab- 
inets, you can easily do what you could 
always do before you computerized— 
browse through your material. 

But Arriba manages to avoid a prob- 
lem that Agenda typifies. Too often, 
software evokes an appreciative “golly, 
this is neat” reaction from the user as he 
or she surveys the sophisticated complex- 
ity of the new package, just prior to aban- 
doning family and friends for whatever 
time it takes to master its intricacies. 

Eventually, somewhere on the other 
side of the learning curve, the user may 
return to the original job and actually be- 
come more productive (i.e., before some 
new software comes along). 

Software doesn’t have to forsake 
simplicity for functionality, and users 
need not be programmers. Arriba sets an 
example. @ 


Lamont Wood is a freelance writer and 
computer consultant living in San Anto- 
nio, Texas. You can reach him on BIX as 
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714/898-8262 
FAX 714/891-1202 


1-800 - 383 - 3199 


Circle 304 on Reader Service Card 


Hn A debugging 


tool tough enough to 


handle the DOS 


Nasties. 


ТМ 


Nasty over-write? No sweat! 


Soft-ICE memory range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you. 


Hung program? No problem! 


When the system hangs, you now have hope. 
With Soft-ICE you can break out of hung 
programs no matter how bad the system has 
been trashed. And with Soft-ICE’s back trace 
ranges you can re-play the instructions that led 
up to the crash. 


Program too large? Not with Soft-ICE! 


Soft-ICE runs entirely in extended memory. This means 
you can debug even the largest DOS programs. And 
since your program runs at the same address whether 
Soft-ICE is loaded or not you can find those subtle 
bugs that change when the starting address of your 
code changes. 


System debugging? Soft-ICE is a natural! 


Soft-ICE is ideal for full source level debugging of TSRs, 
interrupt service routines, self booting programs, DOS 
loadable device drivers, real-time kernels, non-DOS O/Ss 
and ROMs. Soft-ICE can even debug within DOS & BIOS. 


гов 


30 day money-back guarantee 
Visa, MasterCard and 
AmEx accepted 


TS 


quce Nu-Mega 
TECHNOLOGIES 


CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 


P.O. BOX 7607 W NASHUA, NH Ш 03060-7607 


New Version 2.0 


How Soft-ICE Works 


Soft-ICE uses the power of the 80386 to sur- 
round your program in a virtual machine. 
This gives you complete control of the 
DOS environmenu while Soft-ICE runs 
safely in protected mode. Soft-ICE uses the 
80386 to provide real-time break points on 
memory locations, memory ranges, execution, 
I/O ports, hardware & software interrupts. 

With Soft-ICE you get all the speed and power of 
a hardware-assisted debugger at a software price. 


Don't want to switch debuggers? 
You don't have to! ^4 


Soft-ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use. Use your favorite debugger until you require 
Soft- ICE. Simply pop up the Soft-ICE window to set 
powerful real-time break points. When a break point 
is reached, your debugger will be activated automatically. 


MagicCV with Soft-ICE 


Using Soft-ICE with CodeView gives you the features 
necessary for professional level systems debugging, 
MagicCV and Soft-ICE can work in concert with Code- 
View to provide the most powerful debugging platform 
you will find anywhere. 


"These may be the only two products I've seen in 
the last two or three years that exceeded my wildest 
expectations for power, compatibility and ease-of-use 
— Paul Mace 
Paul Mace Software 


New Soft-ICE 2.0 features RUN CODEVIEW . 
Soft 2. 5386 Ш Back Trace Ranges IN 8K 
Magic i $199 B Symbolic & Source level debugging M - сү 
MagicCV for Windows $199 W EMS 4.0 support with special EMS асс 
Buy Soft-ICE & MagicCV(W) debugging commands CodeView is a great integrated debugger, but 
—Save $86 B Windowed user interface ıt uses over 200K of conventional memory. 
| i MagicCV uses advanced features of the 
Buy MagicCV and MagicCVW 80386 to load CodeView and symbols in 
—Save $100. extended memory. This allows MagicCV to 
Buy All 3 —Save $186. run CodeView in less than 8K of conven- 


tional! memory on your 80386 PC. 


NEW — Version 2.0 includes EMS 40 driver 
Attention Windows Developers! 
Version available for CVW. 


Circle 215 on Reader Service Card 


Reviewer s 
Notebook 


Reviewer 's Notebook is a 
compilation of brief reviews and 
updates to previously published 
evaluations, BYTE will publish 
Reviewer's Notebook each month 
on а space-permitting basis. 


PixC Leaves Windows Overhead in the Dust 


W indows without the operating sys- 
tem overhead: The idea is great. 
As a hardware implementation of win- 
dows tor SCO Xenix and MS-DOS, PixC 
makes this idea a reality for 80386 AT- 
bus PCs. 

PixC includes а 1536- by 950-pixel 
monochrome monitor, a video-control 
board, and a three-button mouse. À four- 
port serial board for connecting to other 
machines is а $400 option. The window 
manager and programs are embedded on 
the video board, which has an Intel 
82786 window chip and 3 megabytes of 
video RAM. You can display as many as 
six windows on the screen at a time. Each 
window has function icons for sizing, 
positioning, scrolling, cloning, closing, 
and cutting and pasting. 

І used four windows: one PC window 
(the Xenix equivalent of an MS-DOS 
console), a window through one of the 
serial ports to a Unix minicomputer, and 
two windows into Xenix on the local ma- 
chine. 1 also ran VP/ix in the PC win- 
dow, which, like the standard console, 
handles 12 virtual terminals of its own. 

My job requires me to maintain а 
minicomputer, to program in 80386 
Unix/Xenix, and to transfer files to and 
from MS-DOS. PixC let me work simul- 


PixC can simultaneousty run six 
windows without slowing down the host. 


taneously in al] these environments on 
the same screen, each window а full 80 
columns (optionally 132) by 25 rows. 
This did not slow down my computer. be- 
cause PixC operates transparently, using 
its own hardware. 

But PixC has some limitations (the 
manufacturer says that it is working to re- 
solve them). First, the PC window 15 25 
rows, while al! others end at 24 rows. 
Thus, it is inconvenient to run another 
PC in any of the other windows. 

Second, the serial ports don't extend 
their communications ta the system bus; 


they only communicate internally with 
the video board. So although I created a 
window to an external machine without 
taxing the local system, f had no way for 
the local system to communicate with the 
external machine on the same line. This 
weakness extends to the use of the 
mouse. To use the screen mouse within 
an application, you need to run a cable 
between the fourth PixC port and a sys- 
tem serial port—a loss on both accounts. 
Overall, PixC is economical and easy 
to use. | learned the display quickly due 
to the intuitive nature of the windows and 
because the actions and icons were con- 
sistent with other common (and more-ex- 
pensive) systems. In fact, the most diffi- 
cult part about wrifing this review was 
finishing it. Now ГЇЇ have to send the 

PixC back, and I will surely miss it. 
— Ben Smith 


РіхС Display System 

International Software Corp 

528 Commons Dr, 

Golden, CO 80401 

(303) 526-0388 

$2995 with system-software interlace 
£495 for each additional interface 
Inquiry 886. 


Inconsistency Mars Budget-Priced Scanner 


A t $899, The Complete Page Scanner 
ГЪ provides some of the features of 
flatbed scanners, such as Hewlett-Pack- 
ard's ScanJet, at about half the price. But 
in terms of image quality and overall 
performance, it compares to the cheaper 
hand-held models. 

The product offers 4-bit, 300-dot-per- 
inch, full-page scanning for the IBM PC, 
P5/2 Model 30, and compatihles. Unlike 
flatbed scanners, it uses three rollers to 
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pull pages past a scanning window. You 
can select resolutions of 200 or 300 dpi. 
choose two halftone settings, and pick 
three dithering patterns: bayer, spiral, 
and mesh. The scanner supports 16 gray 
scales. 

Menu-driven SmartScan software, 
which is included, converts images into 
various file formats, such as TIFF, PC 
Paintbrush+, Dr. HALO, Windows 
Paint, and GEM. It also imports and 


combines graphics and text files sc you 
can merge them with scanned images and 
store them as one file. 

| easily installed the interface card and 
software into my AT clone in about 15 
minutes. From the main menu, I found 
the configuration screen, where [ se- 
jected page size, orientation (portrait or 
landscape), and scanning resolution. 

tested the scanner with BYTE's scan- 
ning template and a variety of line art. 


halftones, and continuous-tone images. 
For comparison, 1 scanned the same ele- 
ments with an HP ScanJet. I printed the 
scanned images with an HP LaserJet 
Series II. 

After experimenting with scanner 
adjustments, I generated some clean 
copies, but my results were inconsistent. 
Black stripes appeared at the top corners 
of printouts, or stray pixels dotted the 
page. Dithered images showed less con- 
trast than with the ScanJet, but the qual- 
ity was adequate for newsletters. 

Unacceptable, however, were the size 
distortions. Images scanned and printed 
at 300 dpi shrank 4 percent to 288 dpi 
horizontally and 10 percent to 270 dpi 
vertically. The manufacturer claims that 
the software shrinks images so 8'4- by 
| L-inch scans fit 8- by 10-inch formats— 
the maximum for some laser printers. To 
print the image correctly, you must store 
it in your PC and then import it into an- 
other application, such as PageMaker. 


The Complete Page Scanner is 
economical for some applications. 


The manufacturer designed The 
Complete Page Scanner to work with The 
Complete Fax board and The Complete 


Trim Mac IIcx Still Packs Power 


о you need a 68030-based Mac for 

high-powered, Information Age 
processing? The Mac IIx and Mac SE/30 
both have their problems. The Mac IIx 
demands a healthy chunk of desk space, 
and the 9-inch, built-in monitor on the 
Mac SE/30 is too small for many tasks. 
Now there's the Mac Ilex, which 15 es- 
sentially a trim Mac Пх with only three 
expansion slots (see “Apple's New Com- 
pact Mac IIx," May BYTE). 

Тһе Mac Ilcx's CPU box is smaller 
than either the Mac IIx's or the ІВМ 
PS/2 Model 50's. Yet the Mac Iex ac- 
commodates several monitors that are 
larger than the Mac SE/30's, but still fit 
on top of the CPU. 

| evaluated a system with 4 megabytes 
of RAM, an 80-megabyte hard disk 
drive, and a Portrait Display monitor and 
video board. The BYTE benchmarks 
rated the Mac Псх as fast as the other 
68030-based Macs (see table 1). 

Software-compatibility tests showed 
some problems. For example, Adobe Il- 
lustrator 1.6, which behaved passably on 
the Mac IIx, crashed on start-up with the 
Мас Псх. (Adobe says that a redesigned 
version now runs on the newer Mac.) 

Apple revamped the Mac CPU layout 
for the Псх, with good and bad results. 
On the plus side, the hard disk access 
light now plows when the [Icx performs a 
lengthy I/O operation. Also, the inter- 
rupt and reset switches sit in the front 


where you can easily get at them. 
However, problems center on the plas- 
tic lip that surrounds the ends of the Nu- 
Bus boards. This lip reduces the area 
available for cable connectors. Also, the 
video cable socket for the SuperMac 
Spectrum/Z4 video board rides high on 
its card end and nearly collides with the 
plastic lip. Connecting a monitor to the 
Spectrum/24's video socket required 
major surgery on the cable connector to 
bypass this lip. If vou plan to recycle 
NuBus boards from another Mac system 
into a lex, check for this problem. 
Overall, the Мас Пех is a nice com- 
promise with more expandability; it has a 


OCR/Page software. Unfortunately, the 
SmartScan software doesn't integrate 
these products. To use the scanner with 
the fax board, you scan the image from 
within SmartScan and save it as a fax 
image file. Then you send the image with 
The Complete Fax software. А similar 
procedure is necessary to run The Com- 
plete OCR/Page software. 

Overall, the scanner lends itself to 
low-end desktop publishing applications 
where high-quality images and accurate 
sizes aren't required. Otherwise, you 
might as well spend the extra money on à 
flatbed scanner. —Robert Mitchell 


The Complete Page Scanner 
The Complete PC 

521 Cottonwood Dr 

Milpitas, СА 95035 

(408) 434-0145 

$999 

inquiry BBB. 


larger screen than the Mac SE/30, and it 
requires less space than the Mac Пух. 
You're certainly not sacrificing any pro- 
cessing power by using it. 

— Tom Thompson 


Macintosh licx 

Apple Computer, Inc. 
20525 Mariani Аме. 
Cupertino, CA 95014 

(40B) 996-1010 

Base price: $4668 

System as reviewed: 58767 
Inquiry 887. 


continued 


Table 1: The BYTE benchmark tests for 68030-based Macintoshes show that 
the trimmed-down Mac Ilex can keep pace with its Mac cousins. The major 
differences are in CPU performance and hard disk speed, where the Mac 
Hex's 80-megahyte hard disk drive (also used in the Mac SE/30) outmatches 
the 40-megabvte hard disk drive on the Mac ШІК test unit. 


Mac lix 


CPU 

FPU 

Disk 

Video 
Applications 


3.81 
1.00 
2 56 
2.35 
137 


Мас SE/30 Мас licx 
4 61 
116 
3.01 
2.33 

17.0 


4 61 
115 
3 65 
e 58 
17 97 


Mola: Indexes show relabvae pecdiormance For all mdeses except ЕРІ) а Mac SE = 1. і FPU a Mac M = 1 Fora full 
Cesc npion ol all Tha benchmarks, eee. "Introducing ihe Mew BETTE Benchmarks, June 1988 BYTE 
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Lisp Dialect Taps Mac Riches 


P rogrammers new to the Mac need to 
immerse themselves in the Byzan- 
tine ROM Mac Toolbox, where the ma- 
chine's richness resides. MacScheme- 
* Toolsmith 2.0 can help that process, 
especially if you're a Lisp aficionado. 

MacScheme is an interpreter and com- 
piler of Scheme, the Lisp dialect that 
turns functions into object-oriented 
programming modules and lets program- 
mers use suspended computations called 
continuations. Toolsmith integrates 
MacScheme with the Mac Toolbox. 

The development system provides an 
event-driven, multitasking environment 
that's well suited to object-oriented pro- 
gramming. To create a document win- 
dow, for example, 1 entered (define 
window (make-window 'text)) at the 
MacScheme prompt. Ап empty window 
appeared and behaved like any Macin- 
tosh window. 

Behind the scenes, MacScheme per- 
formed some fascinating things. The 
make-window value was a Scheme func- 
tion built to object-oriented program- 
ming specifications outlined in Mac- 
Scheme. As such, и responded to a 
variety of window-related commands. 
When I typed (window 'operations), 
the window listed the things it knew how 
to do, including activating and deactivat- 
ing itself, displaying its width and height, 
and editing text. 

This message originates from two 
sources. MacScheme can trap Macintosh 
system events pertinent to its own inter- 
face and convert the others to messages 


Better than Cache in the Bank? 


17 ouldn't it be great if you could 

YY wave a magic wand and make your 
hard disk drive run twice as fast? A 
screwdriver can do the same thing for 
you, if you use it to add Western Digital's 
SpeedKit caching controller to your 
computer. Five minutes was all it took to 
dramatically improve my old drive. 

The SpeedKit is а $225 replacement 
hard disk drive controller for your 
80286- or 80386-based AT compatible. 
This short card has a built-in memory 
cache that holds up to 13 sectors of data, 
and a data transfer rate fast enough to 
handle a 1-to-1 interleave. The SpeedKit 
is designed for ST-506 standard hard 
disk drives. 

The SpeedKit performs a “look- 
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MacScheme  Toolsmith offers a 
multitasking environment on the Mac. 


that it sends to Scheme objects, such as 
windows and menus. Second, user-writ- 
ten Scheme code can also send messages 
to the same objects. Therefore, I could 
close the window by clicking in its close 
box or by typing (window 'close). 

This arrangernent has interesting ram- 
ifications. I found the interaction with a 
live Mac interface to be instructive. 
Also, because MacScheme encapsulates 
the event loop that is normally at the 
heart of programs written in Mac high- 
level languages, it supports an object- 
oriented style of programming. | didn't 
need to manage raw system events; in- 
stead, І concentrated on building objects 
that could act independently. 

MacScheme predefined a set of high- 
level window, menu, and text-editor ob- 
jects; these worked in conjunction with 
event handlers that mediated between 
Macintosh system events and the Mac- 
Scheme high-level objects. The objects 


ahead" during reads. storing up to 13 
sectors of data in its memory. If you read 
sequential data from the disk, the con- 
troller provides it quickly from memory. 

I installed the SpeedKit in an 80386- 
based clone with a 70-megabyte Mini- 
Scribe 6085 hard disk drive. The control- 
ler I replaced was the Western Digital 
WD1003-WA2. After installation, the 
machine booted on the first try. 

To take full advantage of the board, 
you need to do a low-level reformat of the 
hard disk drive at a 1-to-1 interleave. The 
WD1003 normally runs the MiniScribe 
with an interleave of 3 to | or 4 to 1. 
Western Digital provides WDFMT, 
which requires that you know how many 

continued 


and event handiers gave me an effective 
environment for building Scheme pro- 
grams that use the Mac interface. 

The product's multitasking facility 
supported the development of Scheme 
programs made up of concurrent tasks. 
Yet MacScheme didn't interfere with 
MultiFinder, which manages icons and 
controls the Clipboard and Scrapbook. 
Both the development system and the 
stand-alone applications built with Mac- 
Scheme ran under MultiFinder. 

The question is, does MacScheme's 
rapid prototyping. object-oriented pro- 
gramming, and multitasking capabilities 
make it a compelling option for Mac 
developers? For some, the answer 15 no. 
Like all Lisp systems, MacScheme levies 
a significant run-time burden. For exam- 
ple, the sample text editor included with 
MacScheme is noticeably less snappy 
than the Think C equivalent. Of course, 
not every Macintosh program requires 
the blazing speed expected of commer- 
cial software. For those who can accept 
that, I recommend MacScheme as an aid 
to interactive Macintosh exploration and 
as a flexible object-oriented program- 
ming environment. —Jon Udeil 


MacScheme + Toolsmith 2.0 
Lightship Software 

P.O. Box 1636 

Beaverton, OR 97075 

(503) 643-6909 

$395 

Inquiry 889, 


The Western Digital SpeedKit improves 
hard disk performance. 


| Morgan Steenman & Tuininga 
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One of the nearly identi- 
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally" MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufacturers' 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 
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МТ905 Specifications 


ш Technology: scanning laser. 

B Print Speed: 6-pages per minute, 

m Resolution: 300 x 300 dpi. 

= Emulations: HP Series-IL. [optional 
emulations: Epson® ІВМ” Proprinter, & 
Diablo 630. | 

= Standard [/Os: Serial & parallel. 

ш Memory: 512K. [upgrades: 1, 2, & 

4 megabytes. | 

a Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

т Paper Handling: 150-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

B Workload: 4,000 pages-per-month. 

B Suggested Retail: 31,995. 
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For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 

and international sizes, plus up 

to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

50 any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 


MANNESMANN 
TALLY 
1-800-843-1347 


Ext. 360 


Epson and ІВМ are registered trademarks 


heads and cylinders your drive has before 
formatting. This information may be 
posted somewhere on the drive, but in 
many cases, it’s not. You need to know 
the correct parameters for your drive, 
because if you try and format more cyl- 
inders than your drive has, you can se- 
verely damage it. 

WDFMT'' screen and lack of clear in- 
structions were a bit unsettling. Rather 
than trust the screen defaults, I used 
SpeedStor from Storage Dimensions. 
The SpeedKit worked perfectly with it. 
After reformatting, the raw transfer rate 
of my drive doubled from a typical 243K 
bytes per second to a very respectable 
496K bytes per second. 

Windows and PageMaker flew. A 
112K-byte PageMaker file that pre- 
viously took 15 seconds to save was now 
whisked to disk in about 8 seconds. Other 
applications showed varying amounts of 
improvement—from none at all to twice 
as fast. The best performance increase 
came from applications that use one file 
laid out in consecutive sectors and ac- 


cessed sequentially. Typical overall per- 
formance increased about 30 percent. As 
the disk became more fragmented, the 
caching was less effective and perfor- 
mance dropped. You should use a disk 
optimizer and defragment your disk 
often for best performance. 

The manual has excellent instructions 
for installing the SpeedKit controller in 
place of a Western Digital controller. If 
you have some other brand, however, you 
may find the installation a bit trickier. 

Make sure that when you connect the 
drive cables, you connect pin 1 on the 
drive to pin 1 on the controller card. The 
manual would have you believe that all 
disk cables have identifying red stripes— 
but this is not always true. Look at your 
controller first and check each of the 
cables before you remove them to find out 
which side is connected to pin 1. Other- 
wise, you may trash your drive by con- 
necting the cables improperly. 

The SpeedKit also provides a floppy 
disk drive controller for the standard 
types of floppy disk drives. If your hard 


In Search of a Faster 80287 


he world of floating-point coproces- 

sors is one of desire. If you don't 
have one, you want one. When you've got 
one, you want a faster one. 

Enter the IIT-2C87, a pin-for-pin, in- 
struction-for-instruction replacement for 
the 80287 coprocessor. The designers of 
the 2C87 have hot-rodded the chip. It 
looks like an 80287 to the CPU, but it ex- 
ecutes floating-point operations in fewer 
cycles. 

I pitted the 2C87 against an 80287 
using BYTE's floating-point benchmark 
tests; both FPUs were running at the 
same clock speed inside an 8-MHz AT. 
Al the tests ran without a hitch. The 
2C87 doesn't seem to suffer from any 
compatibility problems. 

The Livermore Loops test showed the 
2C87 performing at nearly twice the rate 
of the 80287: 0.045 million floating- 
point operations per second versus 0.024 
MFLOPS. On the LINPACK bench- 
mark, the 2C87 chip performed about 
1.7 times faster than the 80287. This 
agreed closely with our low-level FPU 
benchmarks, which showed the 2C87 to 
be, on average, 1.8 times faster than the 
80287. 

Inside a normal 80287, you will find a 
set of eight 10-byte storage locations that 
you can access either independently (as 
though each were a register) or in a group 
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(as though the entire set were a push- 
down stack). If you take a look inside the 
2C87, however, it reveals 32 10-byte 
locations, in four banks of eight each. 
You can access banks 0 through 2, but 
the coprocessor reserves bank 3 for its 
own use. When you apply power to the 
2С87, its internal bank pointer is auto- 
matically set to bank 0. But special op 
codes that only the 2C87 recognizes 
allow you to switch the bank pointer to 
bank | or 2. 

During normal operation, the 2C87 
operates as though it is aware of only the 
currently active bank. In this case, the 
2С87 is indistinguishable from a souped- 
up 80287: There’s no way to operate on 
values in separate banks simultaneously. 

With one exception. 

The 2C87 has one more special in- 
struction, which gives it the appropriate 
mnemonic F4BY4. It allows you to 
multiply a four-element row vector in 
bank 0 by a 4 X4 matrix in banks 1 and 2 
in one fell swoop. This may sound like a 
quirky instruction to add to a copro- 
cessor, but it’s not. If you are doing 
intense graphics operations in three di- 
mensions—three-dimensional CAD, for 
instance—a fast matrix multiplication 
operation of the sort that FABY4 provides 
is a godsend. 

I executed a demonstration program 


disk drive controller doesn't control your 
floppy disk drives, you'll have to disable 
the floppy disk drive controller on the 
SpeedKit board. The manual explains 
how to do this. 

If your computer began its life as one 
type of machine and has been upgraded 
to something faster, your hard disk drive 
now probably seems a bit sleepy. Perhaps 
you tried to save money by buying a 
slower hard disk drive and would now 
like better performance. Either way, 
take a look at the SpeedKit. Getting more 
out of an old drive is cheaper than buying 
a new machine. Besides, who can't use a 
little extra cache? —Howard Eglowstein 


SpeedKit 

Western Digital Corp. 
2445 McCabe Way 
Irvine, CA 92714 
(714) 863-0102 

$225 

Inquiry 948. 


that rotated a simple polygon through 
360 degrees, one rotation per degree 
(each rotation required a matrix multi- 
plication on eight points). The 80287 fin- 
ished the job in about 345 seconds, while 
the 2C87 was done in only 179 seconds. 
Although I expected a better showing 
from the 2C87, a nearly 2-to-] perfor- 
mance boost is nothing to sneeze at. 

Integrated Information Technology 
has not yet set a single-unit price for the 
2C87, though I was told that it should 
cost about the same as an 80287. IIT's 
engineers said that they had contacted 
compiler and CAD package developers, 
hoping to convince those companies to 
create special libraries that will recog- 
nize a 2C87 and make use of its added 
capabilities. 

If you've got to have an FPU in your 
AT, paying 80287 prices and getting 
twice the throughput looks like a deal to 
me. —Rick Grehan @ 


liT-2C87 

Integrated Information Technology, Inc. 
2540 Mission College Blvd. 

Santa Clara, CA 95054 

(408) 727-1885 

10 MHz: $189 each in lots of 1000 

20 MHz: $239 each in lots of 1000 
inquiry 856. 


Whose ad is this, anyway? 


That's a very good question. capability. Whether you're printing 
Because, instead of being an ad simple textfor everyday correspon- 
for the 20 very different companies | dence orcomplex graphics for elec- 
you see here, it's actually an ad for tronic publishing, PostScript 
the one industry standard that a makes it easy. 
makes them very much alike, | PostScript also gives you 
The PostScript language absolute freedom to select 
from Adobe Systems. the best hardware and more 
Choose a printer or typeset- than4,000 software programs 
ter from one of these companies for your needs and budget. 


and you can make the choice for That's called compatibility and 
PostScript. Because each ofthese Adobe PostScript quarantees it. 
manufacturers nas licensed So, even though different Fost- 
Adobe's page description language. Script printers and typesetters offer 
Why did they do it? different resolutions, paper handling 


Foronething, PostScriptdelivers options and output speeds, vou can 
the ultimate in output quality and be sure they all work together. 


Because they all speak the same lan- 
guage. Thelanguage of PostScript. 
Now, aren't you glad you asked? 
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DESQview 2.2 and DESQview 386. The 
multitasking, windowing environments 
that work with your favorite software. 


DESQview™ is the operating environment 
that brings 06/2" power to DOS. And it 
lets you, with your trusty 8088, 8086, 
80286, or 80386 PC, leap into the next 
generation in PC productivity. For not 
much money. And without throwing 
away your favorite software, 


Introducing DESQview 2.2 


And now, DESQview 2.2 adds capabilities, 
performance, and compatibility 
enhancements you've been asking for: 


Like being able to fine tune DESQview 
performance "on the fly.” Run Lotus Express 
and Metro. And the Intel Connection Co 
Processor. Even use the DOS 4.0 shell with 
DESQview. Have DESQview automatically install 
Quattro, Sprint, Aldus PageMaker, Microsoft 
Excel, Word Perfect, Dataease and as many as 80 
other programs. And using the DESQview АРІ, 
be able to dynamically link them. 


More bang; less bytes 


While other programs get bigger, we've worked 
to make DESOview smaller. And we've 
succeeded in a big way on PCs and D5/2"5 with 
extended, EMS 3,2 (AboveBoard), EEMS and 
EMS 4.0 memory—as well as on 386 PCs and 
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[5/ 25. For example, DESQview overhead on 
EMS 4.0 and 386 PCs can be as low as 10K on 
EGA/VGA PCs. And DESQview actually 
Increases memory 30K on CGA PCs; 20K on 
monochrome and Hercules PCs. That's good 
news for users of big desktop publishing, CAD 
and database programs. 


Introducing DESQview 386 


For users of 80356 PCs and P5/2s tor PCs with 
80386 add-in boards, such as the Intel Inboard 
386), there's DESQview 386 (a combination of 
DESOview 22 and the new QEMM-386 
Quarterdeck Expanded Memory 
Manager, version 4.2). 
DESOview 386 gives you 
extraordinary power. Run text, 
CGA, EGA, VGA, and Hercules 
programs in windows and in the 


background. Run 32-bit 386 programs, like 
Paradox 386, and [BM Interleaf simultane- 
| ously with your favorite DOS programs. 
All with the speed and performance vou 
expect out of your 386. And with protec- 
tion against ‘misbehaved’ programs. 


Promise and performance 


And, of course, both DFSQviews have all 
the features that made pnor versions the 
popular choice in operating environments 
The ability to multitask іп 640K and 
bevond. View programs in windows or 
full screen, Transfer data. Access DOS via 


DESQview lets vou run your favorite programs in windows side-by-side. menus. Dial vour phone. And create kev- 


stroke macros within and between programs. 
Our story gets better and better 


If there's any doubt about our commitment to 
your PC and Р5/2 productivity, just look at our 
accomplishments over the years. We think you 
will understand why GE, Ford, Aetna, 
Monsanto, and so many other major 
corporations use DESQview. 

And why PC Magazine twice gave DESQview its 
Editor's Choice Award for “The Best Alternative 
to 05/2," why readers of InfoWorld voted 
DESQview “Product of the Year" three times. 
Why, bv popular vote at Comdex Fall for two 
years in a row, DESOview was chosen "Best PC 
Environment" in PC Tech Journal's Systems 
Builder Contest, and just won their "Professional 
Solutions” Award. 


DESOview lets vou have it all now. 


QEMM. 
Break the 
640K barrier 

for $59.95 


Your 80386 PC, IBM Personal System / 2 Model 
80, PC or AT with 80386 add-in board, as well as 
your ІВМ Personal 5ystem/2 Models 50 or 60 
can all break through the DOS HOK barrier. Now 
you can have maximum use of your 
memory—whether you have one megabyte or 
32—with the Quarterdeck Expanded Memory 
Manager. All without having to purchase special 
expanded memory boards. 


QEMM uses hidden | 
features within your a 
existing memory to make #7 
it compatible with the | "E 
Latus-Intel-Microsoft К 
Expanded Memory " 
Specification (EMS) version 4.0. 


Now you can run colossal spreadsheets, 
databases, and CAD models designed for 
expanded memory, using Lotus 1-2-3, Symphony, 
Framework, Paradox, AutoCAD, Excel and 
more, 


And if you'd like to use these programs all 
together —multtasking beyond &40K— QEMM 
works with our popular DESQview multitasking 


environment, 


If you are one of the 12 million or so 8088, 
S086 or 80286 PC users who feel left out, don’t 
despair. We have options that let you keep your 
computer and favorite programs and give you 
today what the newest PCs and operating 
systems are promising for the future. 


Visit your dealer for more information on 
barrier-breaking Quarterdeck products. 


2Quarterdect 


DESQview API Toolkit. 
New С and Pascal [xm 
Libraries, Debugger. 0 
Panel Designer. d more 


API Reference Manual 


The key to the power of the DESQview API, our 
Reference Manual contains all you need to know 
to wnte Assembly Language programs that take 
full advantage of DESQview's capabilities. And 
there's an ‘include’ file with symbols and macros 
to aid you in development. 

API C Library 
Here are C language interfaces for the entire set 
of АР! Functions. ІІ supports the Lattice" C, 
Metaware" C, Microsoft® C, and Turbo C 
compilers for all memory models. Included with 


the C Library package is the API Reference 
Manual and source code for the library 


API Pascal Library 


The Pascal library provides interfaces for 

entire set of АРІ functions. it supports Тибо 
аса V4.0 and V5.0 compilers. Included are the 
АРІ Reference Manual, source code for the library, 
and example programs. 


API Debugger 
The DESQview АРІ Debugger is an interactive 
tool enabling the АРІ programmer to trace and 
single step through АРІ calls trom several 
concurrently running DESOview-specific 
programs. Trace information is reported sym- 


bolically along with the program counter, 
registers, and stack at the бте of the call. Trace 
conditions can be specified so that only calls ot 
interest are reported. 

API Panel Designer 
This interactive tool helps vou design windows, 
menus, help screens, error messages, and forms. 
It includes an editor that lets vou construct an 
image of your panel using simple commands to 
enter, edit, copy, and move text, as well as draw 
lines and boxes. You can then define the charac- 
teristics of the window that will contain the 
panel, such as its position, size, and title. Finally; 
vou can specify the locations and types of fields 
in the panel. 

The Panel Designer automatically generates 
all the DESQview API data streams necessary to 
display and take input from your panel. These 
data streams may be grouped into panel libraries 
and stored on disk or as part of your program. 


More Tools are Coming 


Quarterdeck is committed to adding tools as 
needed by our users. To that end we have been 
working with Ashton Tate and Buzzwords 
International on dBASE Ш and dBASEIV 
translators. And in the works, we have BASIC 


and DOS Extender libraries. 


Quarterdeck Office Systems, 150 Pico Blvd, Santa Monica, CA 90405 — 392-985] 
FAX: (213) 399-3802 


For additional information, please use the following Reader Service numbers: DESQview: #207 ОЕММ: #208 АРІ Tools: #209 API Conference: #210 


4 Steps to PC-to-Mainframe Success: 


1. Select 3780 or 2270... 


3. Select your 
Op c 
system... 


4. Rely on CLEO. 


CLEO's PC-to-mainframe products provides 32 Ls, file transfer, BSC/SNA sup- To learn more... 


have been proven in over "80, 000 port, API, HLLAPI 3.0, NETVIEW support, Call us today at 1-800-233-2536. 
worldwide nstallations. and more. We'll send vou our free PC-to-mainframe 
Ош solutions range from single-user Plus, al] CLEO systems are available in guide. 


interface boards and modem boards to high- Бор DOS- and UNIX-compatible versions. 


performance co-processor boards support- With CLEO, you get this sim р! е | 
ing up to 32 simultancous 3270 mainframe guarantee: if works. i LEO 
SESSIONS. ee 


We stand behind our products with 


The software is complete, powerful, and complete, ongoing technical support. We Ed eas > за 
liable. With 3780Plus, you get auto dial/ | ъ= ыкыс а з чы: 
кши. diu | can even create custom PC-to-mainframe to become 
auto answer, API, and an easy-to-use Script- systems, if your applications demand it CLEO Communications 
ing Command Language. DataTalker 3270 To insure your satisfaction, we back A Division of interface Systems, Inc 


each CLEO product with a 30-day money- 
back guarantee and a full 12-month warranty. 


CLEO Communications 3796 Plaza Drive Ann Arbor, Michigan 48108 Phone: 313/662-2002 FAX: 313/662-1965 
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LAN Standards: 
Do You Need Them’? 


LANs were developed to serve personal 
computers with the economics of shared 
resources. Connected machines could 
share expensive printers and hard disks. 
Now it is often the case that microcom- 
puters are installed to serve the purposes 
of the LAN. LANs are more and more 
the actual "computer" of choice to solve 
data-processing, office automation, 
manufacturing, and control problems. 

Early LANs were often nothing more 
than alternatives for the popular “printer 
sharing boxes” except that they could 
also share a hard disk. When LANs 
served personal computers, the big ques- 
tion was “Is the LAN transparent to all 
desktop applications?” That was back in 
the days when other familiar questions 
were “Is this particular personal com- 
puter IBM PC-compatible? Can it run 
Flight Simulator and Lotus 1-2-3?” 

Today, the question ts this: “Is the 
LAN compatible with LAN products?” 
LAN products? LANS are now real ends 
unto themselves, no longer used as a 
means to the individual computer's ends. 
LANs are now installed for their own 
purposes, not to aid the economics of the 
computer's installation. Real LAN prod- 
ucts are designed to facilitate the end 
purposes of the LAN: database engines, 
System Network Architecture (SNA) 
gateways, und servers of all types. 

As with personal computers, it's not 
good 1f LANs don't conform to the stan- 
dards that let you use the popular added- 
value products designed for them. Also, 
the synergistic support industry is more 
highly motivated to invest in product de- 
velopment when there is a large base of 
compatible users to absorb the products. 

LANs are layered, and products for 
LAN users range from wires and connec- 
tors to MS-DOS applications. Propo- 
nents of particular solutions, promoted 
as candidates for standards, range from 
Datapoint with ARCnet, Merox with 
Ethernet, and IBM with Token Ring at 
the wire end, to Novell, Microsoft, and, 
of course, IBM at the higher levels. Add- 
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Jonathan Schmidt 


As a technology 
matures, standards 
encourage 115 
broad acceptance 


ing to the richness of offerings is the 
emerging participation of OS/2, Unix, 
and the Macintosh. 


Standardization 

Standardization is a two-edged sword. Іп 
the infancy of a technology, it can stifle 
advancement. Later, however, as per- 
sonal computers have shown, it generates 
widespread competence, familiarity, 
and an explosion of value-adding 
products. 

Luckily for LAN users, early stan- 
dardization did ner occur. The industry 
is now in the final stages of a frenzied de- 
velopment of a wide variety of network 
species that are competing for a place in 
the world—a cretaceous period for net- 
works, so to speak. 

Some consolidation and effective stan- 
dardization have occurred. LAN hard- 
ware is mature. It has assimilated exist- 
ing hardware technology and is awaiting 
future developments to make the full 
speed of fiber-optic technology and even 
higher-speed modulation. and propaga- 
tion media accessible. 

The "war of the wires" of several 
years ago is over. A brief tour through 
issues of BYTE of the early 1980s (when 
which "LAN" you used referred to the 
type of hardware, not to Novell or Ban- 
yan) will bring it all back, as in these car- 
icature quotes: "Token Ring is too frag- 
ile and expensive," says an Ethernet 
spokesperson; "Ethernet 15 too unreli- 
able and unpredictable," says a Token 


Ring spokesperson; “ARCnet is the 
best," says an ARCnet spokesperson. 
And there were (and are) Orchid and 
Omninet, too. LANs were coming from 
universities, telephone companies, сорі- 
er companies, computer companies, 
modem companies, and some apparently 
through spontaneous generation. 

Now 90 percent of the market is соп- 
solidated around Token Ring, Ethernet, 
and, yes, nearly 2 million ARCnet nodes 
as well. Today, the competition is dedi- 
cated to bringing users these survivors 
with lower cost, higher reliability, and 
easier wiring with coaxial, twisted-pair, 
and fiber-optic connections available on 
all of them. All three are mature, easy to 
install, reliable, fast, and dropping in 
price. And the huge numbers of users of 
these LANs have forced the LAN system 
vendors to accommodate each of them. 

The ehoice of wiring of any new net- 
work is now often decided hy an existing 
installation already dedicated to one of 
the three. Or, accommodation of the se- 
lected computers may determine your 
wiring choice: Token Ring for IBM, 
Ethernet for Unix or VAX, or ARCnet 
for commercial data-processing installa- 
tions or factory-floor integration. [n any 
case, choosing among these mature and 
comparable disciplines solely on the 
basis of the price/performance ratio 15 
difficult, 


LAN Protocol Standards 

LAN protocols are in a high state of f lux. 
Competing interests, from international 
standards to IBM to defense systems, all 
have different agendas. Most LAN users 
with no one else to talk to on special pro- 
tocols don't need them and don't use 
them. Besides, there is ап interesting 
back door that takes care of the problem 
in Many instances. 

Immediately above the hardware layer 
in most networks, you usually tind a pro- 
tocol that handles communication across 
the LAN (e.g., TCP/IP). But, of course, 


continued 
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there is also Open Systems Interconnec- 
tion (OSI), XNS, variants of XNS (such 
as Novell’s ІРХ), and myriad simple рго- 
tocols optimized for restricted use within 
a particular hardware environment. 
Some are fully layered, and some are just 
part of a full stack. But does it really 
matter? 

It does if you are seriously planning to 
use a complete integration of your per- 
sonal computer LAN and other facilities 
soon. Involvement with other participat- 
ing computers, such as a VAX or an IBM 
mainframe, can dictate which LAN pro- 
tocol is used. This factor becomes espe- 
cially important if a wide-area network 
is involved. TCP/IP proponents are 
pleased to point out that this “internet- 
work suite of protocols" not only is here 
today (an obvious reference to the lack of 
implementation of the OSI model) but is 
aided by an awesome array of support 
products and by virtually every major 
computer vendor. However, you pay a 
price today in terms of memory con- 
sumption that may just render other MS- 
DOS operations impossible. 

Protocols, especially those following 
sophisticated, fully implemented stacks 
such as TCP/IP or OSI, can eat up so 
much of MS-DOS’s precious 640K bytes 
of memory (or require expensive cards 
for implementing the protocol) that pop- 
ular memory-hungry programs are unus- 
able. Remember, both the network soft- 
ware itself and MS-DOS are also in there 
gobbling memory. In addition, lots of 
code means that it gets executed, and that 
implies time—lots of time to do even the 
simplest network operations. Faster PCs 
and memory-unshackled operating sys- 
tems (such as OS/2 and Unix) will bring 
this problem to an end and offer up the 
delights of a broadly applicable protocol 
to PC LAN users. 

But there is the hazard of adopting the 
"protocol of the month." What do you do 
next year when nobody remembers it? 

The great innovative microcomputer 
support industry, as it often does, has 
come to the rescue with protocol gate- 
ways: software that causes your existing 
protocol to look like whatever you want 
to the outside world. That's one purpose 
for choosing a specific protocol, isn't it? 
Do you want your ARCnet LAN to look 
like an Ethernet TCP/IP network to an 
HP system in another department? Do 
you want it to look like an IBM Token 
Ring SNA network to your mainframe? 
Both at the same time? No problem, and 
you don't have to touch your network, 
which has been humming along just fine 
for several years. Nor does it require sub- 
jecting your entire network to a particu- 
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lar protocol to achieve this circus on in- 
terconnection. Just install one of the 
many gateways on the market, and you 
are set. Often you get better performance 
than you would if the network were com- 
pletely homogeneous with the other pro- 
tocol. And next year, just plug in another 
gateway for the new protocol that reigns 
supreme, and you'll be right up to date. 

Gateways, however, are not for every 
purpose. They can't always use other in- 
ternetwork facilities and, as Banyan can 
do with its interna] TCP/IP, can't act as 
an IP router for other TCP/IP users. But 
they can link your networks together 
with X.25 so they look like a single 
networked set of users and resources. 
They can join every microcomputer to 
the IBM mainframe. They can link a 
microcomputer network to your Unix 
and VAX systems with TCP/IP. All this 
can be done without disturbing any exist- 
ing functionality on your current LAN. 
Gateways can keep you going with full 
MS-DOS memory for your sensitive 
users. They can keep your network per- 
formance up until newer personal com- 
puters and operating systems come along 
that can handle protocol overhead as well 
as computing. In short, they can keep 
your personal computers unshackled. 

MS-DOS is a personal computer oper- 
ating system for personal computing. Its 
purpose often must be preserved to the 
exclusion of expeditions into new areas 
that offer magnificent possibilities for 
the future but can harm the immediate 
usefulness they offer. 


LAN System Standards 

LAN system standards are just beginning 
to rapidly evolve. Pioneers like Novell 
developed and proved the efficacy of 
basic mechanisms. In a repeat of the 
IBM PC evolution, IBM and Microsoft 
have incorporated these facilities direct- 
ly into their operating systems. This 
time, however, their designs acknowl- 
edge this rapid transformation and take 
evolution and the resulting administra- 
tive hassle of updates into account. 

Although early LANs were dedicated 
to sharing expensive hard disks, now 
LAN interface cards often cost more 
than the hard disks. So what’s the appeal 
of the LAN, anyway? The whole is great- 
er than the sum of the parts—the micro- 
computers are working together. 

In Data Processing 101, опе of the 
first precepts you learn is “one fact in 
one place.” In simple terms, if you have 
several copies of a customer list, they 
will probably never be identical. With a 
LAN, you can assign one machine the re- 
sponsibility for maintaining the list, and 


everyone can access that machine when 
it's time to work on the list (shades of 
timesharing on minicomputers). Don’t 
just share data, share other resources. 
Plug in one gateway, and everyone can be 
an IBM 3270. Plug in one asynchronous 
gateway, and everyone can get on BIX or 
call a BBS (л users at a time for n 
modems on the gateway) without their 
own modems or telephone lines. 

That’s how it is right now. Shared, 
synergistic power. But more is coming. 

Current-generation LANs almost uni- 
versally provide the IBM/Microsoft MS- 
DOS-defined NetBIOS. In simple terms, 
it's a lot like a Hayes-compatible modem 
in your personal computer. It's now a 
standard whereby your program tells 
NetBIOS to connect to another program 
or task on the network, and it does so if it 
can. A whole new world has opened up 
for products that just plug into a running 
network and provide value for every- 
one— gateways, database management 
machines, internetwork bridges, print 
management systems, plug-in shared 
power, and power to the nth for your 
LAN of n users. 

Once the other popular LAN manu- 
facturers such as Novell and Banyan pro- 
duced NetBIOS-emulation facilities 
(3Com doesn't need to “emulate”; it li- 
censes the core LAN from Microsoft), 
the support industry exploded in plug-in 
power for LANs. 

OS/2 was announced with a better 
“NetBIOS” than NetBIOS: named pipes. 
Named pipes do everything NetBIOS 
does and more—and more easily. With 
announcements from Novell that it will 
support this facility, the stage is set for 
another explosion in development. 

Exciting new structures can be built 
with multitasking and named pipes. 
With MS-DOS, it was one program run- 
ning on one machine at one time. One 
machine was only the gateway, a rather 
complete program. With OS/2 and Unix 
providing named pipes, parts of your 
program, called tasks, can migrate to 
other machines on the network where 
they may be more appropriate. An I/O 
task can migrate to the machine with the 
laser printer; a computing task can mi- 
grate to a really big and fast machine; 
and a communications task can migrate 
to the machine with the channel on it and 
not bother you until something comes in 
that you want. 

You say that you have only MS-DOS 
and can’t have multiple tasks? Well, you 
can, if OS/2 or Unix machines take some 
of them for you. The MS-DOS for the 
LAN Manager (OS/2 networking) lets 
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TWICE THE POWER FOR HALF THE PRICE! 
QL 2286 feahires TWO 80286 processors with full 
EGA/CGAcolour support and up to TWO MB RAM per 
user, for about the price of ONE standalone AT. 
Word processors, spreadsheets and thousands of 
gal Novell multiuser applications operate with lightning 
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IST PLUG IT IN! 

Plug the QL 2286 into your fileserver's bus, con- 
nect a low profile, noiseless peripheral box to 
the board, attach your monitor, printer and 
ў mouse, load NetWare or ELS (or Network-05], 
а ЕЛІ) and your installation is complete! No need 
mm 3 E for hubs, controllers, transceivers or com- 
plicated wiring schemes. 
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ULTIMAT E МЕТ! | VV VORK | SPE EED! 
Network transfer is at AT bus speeds — 
that's as fast as you can go — which 

makes QL 2286 ideal for processing disk 

intensive database applications. Data 
travels much faster on the bus than on 
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QL 2286 supports TWO independent users APPROVED p p 


Each user has: 

Ш B0286 AT processor B COM 1 Port 

Ш 80287 math coprocessor (optional) B COM 2 Port supported 

B 1 MB RAM (with expansion to 2 MB) Ml Parallel Port supported 
B EGA/CGA video card Ш Multisync colour monitor 


Ш Keyboard, Monitor, and Mouse or support 
printer support 
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NETWORKING AT ITS BEST! 
QL 2286 mastic an home 
state of the art design that allows 
you to maximize performance and 

minimize cost. 
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you run multiple tasks from your MS- 
DOS machine as long as the others run 
on an OS/2 or Unix LAN Manager some- 
where else on the network. There is now 
a true basis for remote procedure calls, 
the Xanadu of early network theorists, 


Gradually, LAN System Standards 

Microsoft has carefully been building 
this networking into all its operating sys- 
tems; even Хепіх comes with it. Recent 
versions of MS-DOS and OS/2 have net- 
working modules, licensed separately, 
that obey the carefully designed behavior 
created by Microsoft to automatically 
network together users, resources, and 
even procedures. The delight of this de- 
sign is that it is both upward compatible 
and downward compatible. This com- 
patibility means that fully functional 
parts of your network, when operating 
with an older version of MS-DOS and its 
network, don't have to be uprooted to in- 
stall an OS/2 server for newer OS/2 
users. In fact, in most cases, you can in- 
stall the OS/2 server without turning the 
network off. And to top that, the ге- 
sources on the OS/2 server can be ac- 
cessed by the old MS-DOS users as soon 
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as 1 is brought up. Microsoft networks 
have а negotiation built in, with newer 
versions always able to talk the more 
basic "language" of older versions, thus 
assuring hassle-free evolution. That de- 
sign would certainly have been welcome 
when users were forced to upgrade MS- 
DOS versions on stand-alone PCs, 

With both Hewlett-Packard and AT&T 
independently announcing that they are 
producing Unix systems to obey this 
same Microsoft LAN Manager network- 
ing language, the stage is set for a truly 
generic LAN. It is capable of absorbing 
not only accessories from the support in- 
dustry, but also workstations, file and 
print servers, and facilities of all types 
on а wide variety of operating systems. 

For LANs that support only MS-DOS. 
the standards picture is very bright in- 
deed. All Microsoft-based LANs—in- 
cluding those from IBM and 3Com, 
Microsoft "clones" such as PowerLAN 


and Network O/S, and the majority of 


proprietary LANs such as NetWare, 
VINES, and LANtastic—fully support 
the MS-DOS LAN mechanism for com- 
munications ( NetBIOS) and record lock- 
ing. Thus, applications in general should 


find these LANs accommodating. 

OS/2 1s another matter. OS/2 was de- 
signed with the network as an integral 
part—it's a networking operating system 
and needs no network operating system 
to support it. Vendors whose products 
are based on the premise of a network op- 
erating system that sits on top of the com- 
puter's operating system will continue 
developing features to demonstrate that 
they do add value. Microsoft, no doubt, 
will strive to make sure that OS/2 and 
MS-DOS don't need them. 

The frantic pace of LAN development 
is continuing. Novell and Banyan have 
both indicated intentions to provide some 
degree of emulation for most of the cur- 
rent OS/2 networking mechanisms with 
а steady series of announcements over 
the past year. Апа it is no trivial detail 
that this "LAN Manager" is also IBM's 
LAN language. After witnessing the 
evolution of the PC, this indeed may be 
the most important fact. Ш 


Jonathan Schmidt is chief technical offi- 
cer of Performance Technologv in San 
Antonio, Texas. He can be reached on 
BI X c/o "editors. ' 


Protect the one you love. 


Yours 15 not just апу computer. [ts your 
fnend. Your confidant. Your business partner. 

You wouldnt be without il. 

But it can happen in a flash. A sudden 
storm, distant ditch digger, motor, or even 
a toy metallic balloon can send data-killing, 
component-killing electne surges and sags 
smack into your computer. Even knock it 
out altogether. 

[ts a matter of time before this happens 
to you. So protect vour friend with Emersons 
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new low-cost SW 1000 Uninterruptible Power 


System. Only 2% in. high, it fits smartly right 


under your PC's monitor for less than $700. 

In a brownout or blackout, a battery will 
instantly take over giving you ten minutes or 
more to shut down your computer. 


Call 1-800- БАЕ AAIERSON 
Back-UPS for the & Computer Power 


Emerson dealer 
Computers Won't Run Right 


nearest vo. : 
P On The Wrong Fuel. 
Before it's too late. nT 5 


pod pitera bor dee Я rı 


Cirele 377 on Reader Service Card (DEALERS: 378) 


а а у Ачан жо аал ae 


[| YES. I would like to try RAF for 30 days and receive your 
free brochure. | understand that it is a no-risk, free 
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The Answer is RAE 


Or Remote Access Facility. And it 
works great, We've already DECed 
over 30,000 IBM compatible 

PC users. 


RAF is the fastest PC-to-VAX link in 
the industry. ( Over 100,000 cps 
transfer rate on Ethernet.) 


No staring out the window or 
tapping your fingers while you 
wait for an application to load. 
Or a file to save. 


VAX access from your РС is fast. 
[t's like calling-up an application 
from your local hard disk. And just 
as easy too. In fact, you wont 
notice RAF working for you. It's 
absolutely transparent. 


What's more, connecting Lo 
the VAX is so easy... no 
VAX commands, no VMS 
prompts...just connect 
your PC to Ethernet or to 
any asynchronous connec- 
tion, and you're ready to go. 


Finaliy, RAF brings you auto 
log-on, terminal emulation and 
multiple VT220 VAX sessions. 


My RAF for a 30 day, no-risk, 
free trial* and receive our 
free brochure. 


OR 


M Receive our free brochure: 
“How to DEC а Mac. Or РС” 
When vou call or FAX. 


1-800-DIAL-DSS 
NY (212) 807-7800 
FAX ( 212) 463-0459 
Canada (613) 937-4444 


Our brochure explains how RAF 
provides network integration, 
seamless fileshanng and storage, 
as well as terminal emulation. 


"Diler valid in the U.S. only and expires 
October ЛІ, 1999. 
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ZW SS 


Complete 12MHz 286 
with 32MB Hard Drive! 


Only 5139500 


lis the fastest 286-12 you сап buy Workhorse 
of the industry, Rugged from the ground up. 


This true Zero-Wait state system features a 


Jasi Seagate auto-park hard drive. Nothing 


сап touch it! 

e 502865-12 CPU, БЛЕМН2 Dual Speed 
Aeyboard/ hardware seleciable. Reset and 
Turbo butions right up from. 


в елш! Зіліс DRAM, 512K expandable 
fo 4MB on the motherboard ( IGMB System 
totals, EMS capability! 

a Fast 32MB Seagate MOR Hand Drive with 
аміо-рағё, LOMB Floppy Drive. 

a Ultra high speed Налі/Ғізрру coniniller 
БА тісте, SOO K B/sec Irunsfer nite, 


в Genuine Hercules’ brand griphics amtrofler, 
Hüuh-Nes Amber Display with THN Swivel. 

2 ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tachile/ Click Feel. 

a Serial and Parallel Printer Ports. 

и Cloch/Calendar with Battery Backup. 

= 75 and 2-8 bil expansion siots. 

a 50257 Coprocessor support. 

= Heavy Duty Case complete with Security 
Lock and LED таюх. 

Announcing 24 Hour a Day Sales and 

Technical Support! 

That's right, ZEOS is now open to serve you 


24 hours a day 365 days a year Call us any time 


Toll Pree at 800-423-589 L 


In the May 30th issue PC Magazine 
reviewed 104 machines from 58 man- 
ufacturers. Virtually every ‘386 in 
production was tested. The systems 
were grouped into three speed cate- 
gories, 16, 20 and 25MHz. In two 
of the three categories only one com- 
pany was selected for “overall excel- 
lence.’ That company is ZEOS. 

The selection of ZEOS over 
ІВМ, Compaq and all others 15 a 
direct reflection of our goals and 
` objectives. Simply, to deliver to 
you the very best value ІП com- 
puting today. To further quote 
; PC Magazine: 

"Price is always a consideration. So are bench- 
mark results. But both factors can be decetving, which ts 
why we consider other aspects that will make the difference months and years 
down the road, Things like quality of construction, reliability, expandability and 
ease of service.” 

These are the qualities PC Magazine used when selecting ZEOS over 
57 others. These are the qualities we build into each and every ZEOS system. 
And that’s our commitment to you. To quality. To performance. To reliability 
and support. To Value. Comparing ZEOS to virtually every other manu- 
facturer in the world PC Magazine called it “overall excellence." 

In ай areas ZEOS systems are top performers. Take our guarantee for 
instance. We offer every customer a 30 day Full Refund Satisfaction Guarantee. 
And that's hacked up by our Full One Year Limited Warranty and our Express 
Parts Replacement policy. 

And then theres Technical Support. At ZEOS, Technical Support is not 
only free, it's ТОП Free. 24 hours а day, 365 days a year! 

Quality, Performance, Reliability and Sup- 
port. Overall Excellence. That's why ZEOS is 
PC Magazines #/ choice. And that's why 
ZEOS 15 your best choice as well. So pick out 
your dream machine today and order it now 
with confidence. Your choice of ZEOS excel- 
lence is Guaranteed. Order now by calling 
800-423-5891. 

m und арата? тт are subect to change without nice. Pease call for Curl pr n гапа warranty details. 4 EOS в a 
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TASA 


The New ZEOS 386SX Hard 
Drive System. Below 286 Prices! 
Only $169500 


A terrific all around choice..." PC Magazine 


PC Magazine says "3865Х-базға machines are 

the right choice...” the new ZEOS 3865X is why. 

The future 15 yours now with the new ZEOS 

3865. Its even priced below comparable 

286 systems! 

в SOIS6SA-16 CPU, 8S/IGMHz Dual Speed 
Keyboard Selectable. Reset/ Terbo buttons. 

a 512K DRAM, expandable to a System Total of 
16МВ. 

з Shadow RAM and EMS capability 

в Fast 32MB Seagaie HOR Hard Drive, 
12MB FDD 

a Ultra high speed Hard/Floppy contrer 1:1 
intevicave, 800 K B/second transfer тїї. 

a Genuine Hercules brand graphics controller 
High-Res Amber Display with Tilt Swivel. 

s ZEOS Enhanced Tactile/Clich keyboard. 


и 2 High Speed Serial Ports plus one Parallel and 


one Gume Port. 
и 6-16, 2-8 bil expansion slots. 803875Х Math 
cuprucessur support. 


a Rugged ZEOS space saver case. Includmg 
security lock and LED indicators. 


Complete ZEOS 20MHz / 
86 System. 80 MB SCSI Drive! 
Only $2995.00 


16 MHz systems from $2295! 


The new 386 desktop standard. Featuring our 
64K CACHE (twice that of most competitors) 
providing Zero-Wail State performance vastly 
supentor lo page/mierleave memory schemes. 
Incredible value. 


= High speed Zero Wait 64K SRAM CACHE. 
a (зените 32-bit hilel 80386-20M Hz CPU. 


a IMB of Zero-Wait DRAM Expandable to 
ISMB System Total. 


= Fast 80МВ, 28ms SCSI Seagate Hard Drive, 
1 2MB Floppy Drive. 


= High speed HDD/FDD SCSI Host Adapter 
with Software. 


в Genuine Hercules" brand graphics controller 
High-Res Amber Display with ТШ Swivel. 


в /01 key ZEOS Таспіс/Сісі keyboard. 
a High speed Serial and Parallel Ports. 
= 1-32 6-I6 and 1-8 bil slots. 

= A357 math coprocessor support. 


= ZEOS 5-bay case. including Security Lock and 
LED indicators. 


Options Galore: As PC Magazine said, “more options than even the most 
configuration hungry hound could possibly need.” Including 14" VGA, add 
only $595. And incredible selection of hard drives: SCSI, RLL, ESDI or 
МЕМ and virtually any other add-on you could want! Corporate leasing 


plans are available, too. Call Toll Free for details 800-423-3891. 


Circle 391 on Reader Service Card 


Complete 25MHz '386 
Vertical System. 80MB SCSI Drive! 


Only 5399500 


Complete 33MHz systems only 54995! 


ZEOS 25MHz and 33MHz 80386 systems are 

the fastest, most advanced available anywhere. 

Review after review, these ZEOS systems are 

selected as the best price/performance buys. А 

powerusers dream. 

s High Speed Zero-Wait 64K CACHE. 

a Genuine 32-bu Intel 386-25 or 33M Hz CPU 

= IMB Zero-Wart 32-bit DRAM expandable to 
SMB on board plus IGM B 32-bit expansion 
(24MB ісігі). 


a Fast SOMB, 28 ms SCSI Seagate Hard Drive, 
L2MB Floppy Drive. 

a High speed HDD/FDD SCSI Host Adapter 
wtth software. 


в Genuine Hercules" brand graphics controller, 
Fiigh-Res Amber Display with Tut/Swivel. 


а 101 Key ZEOS Tüchile/Chck keyboard. 
и High Speed Serial and Parallel Ports. 
и 1.32 6-16 and 1-8 bit slots. 

и S387 and Week 3167 support. 

в Heavy Duty 6-bay Vertical Case. 
Desktop configurations deduct $150.00! 


` Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

[n Minnesota Call: 612-639-459] 

MasterCard, VISA, ZCard and COD 
Open 24 Hours а дау! 


There’s only one way to get around out here. 
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The most 
comprehensive 
TCP/IP 
implementation 
in the industry. 


SUPPORTS NFS! 


D 
КҮЗГІ IPRauter 


NES Server 


Unisys 


L] 
ы 
ы” 


Netware 


No matter who or what 
your PC needs to com- 
municate with, there’s 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 


PC/TCP? Pius 


Micra VAX 


supports the largest 
selection of LAN inter- 


faces in the business.” 


From around the world 
to around your office, 


ІВМ Mainframe 


So, the next time you 


want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa- 
tion that gives you a 
whole new perspective 


comprehensive TCP/IP now your PC can trans- on network communica- 
implementation in the fer files, send and receive tion. Call us at 

industry. And PC/TCP electronic mail, emulate (617) 246-0900 for more 
Plus has NFS™ access VT100, УТ220 and IBM information. 

built right in. 3278 terminals, access 


Providing connectivity 
to other PCs, minicam- 
puters and mainframes, 
PC/TCP Plus communi- 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom- 
patibility; PC/TCP Plus 


NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP’s full 
compatibility, as will cus- 
tomers of Oracle's dis- 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


PC/TCP is a registered trademark of ҒТР 
Software, Inc 

VINES is a trademark of Banyan Systems, 
Inc. 

Nit Ware 15 a trademark of Novell, Inc 
NPS 15 а trademark of Sun Microsystems, 
inc. 


FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 

Fax: (617) 246-0901 


ftp "7" re, Inc. | 


"p 


*PC/TCP Plus supports interfaces from Acer, Allied Telesis, Apricot, AT&T, BICC, DEC, D-Link, DSC. Excelan, Gateway Communications, 
ІВМ, [MC Networks, Intel, Interlan, Longshine, МС Associates, National Semiconductor, Novell, l'roteon, Schneider & Koch, Sooper, 1ONet, 
Wom, Tiara, Torus, TRW, Ungermann-Bass, Univation, Western Digital and TLS, in addition to the NDTIS and Packet Driver specifications 
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ВҮТЕ 
LAN SUPPLEMENT 


The Glue for 
Internetworking 


As more and more personal computers 
hook into LANs, more and more LANS 
are in turn being connected to form 
WANs (wide-area networks). To move 
beyond the simple disk server and printer 
server applications of the typical LAN 
requires a powerful communications ar- 
chitecture. The most popular such archi- 
tecture is based on the TCP/IP suite of 
protocols. 

The Department of Defense (DoD) 
created TCP/IP as part of the experimen- 
tal packet-switched nctwork ARPANET, 
and it has since become a military stan- 
dard. But TCP/IP also has been quietly 
building a following in the commercial 
arena— ironically during a time when the 
industry has focused a great deal of at- 
tention on the International Organization 
tor Standardization’s Open Systems In- 
terconnection (OSI) model. Currently, 
over 200 vendors provide TCP/IP prod- 
ucts, making TCP/IP the most widely 
available and most widely used set of 
standardized computer-communications 
protocols. 

Five core protocols make up the 
TCP/IP architecture, although the entire 
set Carries the names of only two: Trans- 
mission Control Protocol (TCP) and In- 
ternet Protocol (IP). TCP/IP has four 
layers: network access, internet, trans- 
port, and application. The network-ac- 
cess layer contains the protocols that pro- 
vide access to à communications network 
such as a LAN. The TCP/IP suite in- 
cludes no unique protocols at this layer. 
Rather, it supports whatever protocol is 
appropriate for a particular network 
(e.g., Ethernet, IEEE 802, or X25). 

The internet layer consists of the pro- 
cedures required to allow data to traverse 
multiple networks, Thus, it must provide 
a routing function. The IP functions 
within network hosts and routers (a rout- 
er relays data between networks using an 
internetwork protocol). (See “When One 
LAN Is Not Enough," January BYTE.) 
The IP connects multiple LANs within 
the same building or at different sites 


William Stallings 


TCP/IP binds 
together LANs and 
networks of LANs 


through a wide-area packet-switched 
network. 

The TCP at the transport layer pro- 
vides the logic for ensuring the reliable 
delivery of data exchanged between host 
systems. It's also responsible for direct- 
ing incoming data to the intended appli- 
cation. 

Finally, the application layer contains 
protocols for specific user applications. 
Each type of application, such as file 
transfer, requires a protocol that sup- 
ports that application. TCP/IP includes 
three such protocols: Simple Mail Trans- 
ler Protocol (SMTP), File Transfer Pro- 
tocol {ҒТР}, and TELNET. 


Operational Issues 

Figure | shows atypical TCP/IP network 
configuration. Some sort of network-ac- 
cess protocol, such as Ethernet, connects 
computers to a network. This protocol 
enables the host to send data across the 
network to another host. IP resides in all 
end systems and routers. It acts as a relay 
to move a block of data from one host, 
through one or more routers, to another 
host. TCP resides only in the end sys- 
tems; it keeps track of the blocks of data 
to ensure reliable delivery to the appro- 
priate application. 

For successful communication to oc- 
cur, every entity in the overall system 
must have a unique address. Two levels 
of addressing are needed. Each host on a 
network must have a unique global Inter- 
net address. And each process within a 
host must have an address that is unique 
within the host; this allows the host-to- 
host protocol (TCP) to deliver data to the 


proper process, The latter addresses are 
called ports. 

Suppose that a process associated with 
port ] at host A wants to send a message 
to à process associated with port 2 at host 
B. The process at А hands the message 
down to TCP with instructions to send it 
to host B, port 2. TCP hands the message 
down to IP with instructions to send it to 
host B. Note that IP does not need to 
know the identity of the destination port. 
It needs to know only that the data is in- 
tended for host B. Next, IP passes the 
message to the network-access laver 
(e.g., the Ethernet logic) with instruc- 
tions to send it to router X (the first leg on 
the journey to B). 

Controlling this operation requires 
transmitting control information as well 
as user data (see figure 2). When TCP 
receives a block of data from a process, it 
appends control information as the TCP 
header, forming a TCP segment. The 
peer TCP protocol entity at host B will 
use this control information. The follow- 
ing are examples of items that are in- 
cluded in the header. 


* Destination port: When the TCP entity 
at B receives the segment, it must know 
to whom it should deliver the data. 

* Sequence number: TCP numbers the 
segments that it sends to a particular des- 
tination port sequentially so that if they 
arrive out of order, the TCP entity at B 
can reorder them. 

e (Checksum: The sending ТЄР includes 
a code that is a function of the contents of 
the remainder of the segment. The re- 
ceiving TCP performs the same calcula- 
tion and compares the result with the in- 
coming code. A discrepancy results if 
there has been some error in trans- 
mission. 


TCP then hands over each segment to IP, 
with instructions to transmit it to B. IP 
must then transmit these segments across 
one or more networks and relay them 

continued 
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Figure 1: This simple configuration demonstrates how you might internetwork 
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Figure 2: The levels of protocol header information in a TCP/IP packet. 
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through one or more intermediate rout- 
ers. For this purpose, IP appends a head- 
er of control information to each segment 
to form an IP datagram. One item stored 
in the IP header is the destination host 
address (in this example, B). 

Finally, IP presents each datagram to 
the network layer for transmission across 
the network to router X. The network-ac- 
cess laver appends its own header, creat- 
ing a packet, or frame. The packet head- 
er contains the information, such as the 
destination. address, that the network 
needs to transfer the data across the 
network. 

Router X strips off the packet header 
and examines the IP header. Based on 
the address information in the header, 
the router's IP module directs the data- 
gram out across network 2 to B. To do 
this, it must augment the datagram with a 
network-access header. 

When B receives the data, the reverse 
process occurs. At each layer, B removes 
the corresponding header, passing the re- 
mainder on to the next higher layer, until 
the original data arrives at the destina- 
tion process. 


Applications 

As mentioned earlier, TCP/IP's three 
application protocols are SMTP, FTP. 
and TELNET. SMTP provides a basic E- 
mail facility. Its features include mailing 
lists, return receipts, and forwarding. 
The SMTP protocol doesn't specify how 
to create the messages; it requires some 
local editing or native E-mail facility. 
Once a user has created the message, 
SMTP accepts it and uses TCP to send it 
ta an SMTP module on another host. The 
target SMTP module uses a local E-mail 
package to store the incoming message in 
the recipients mailbox. 

FTP sends files from one system to an- 
other under user command. [t accommo- 
dates text and binary files and provides 
features for controlling user access. 
When a user wants to engage in file 
transfer, FTP sets up a TCP connection 
to the target system for the exchange of 
control messages. These allow the user to 
transmit an ID and password and to spec- 
ify the file and file actions desired. Once 
the system approves the file transfer, it 
sets up a second TCP connection to han- 
dle the data transfer. FTP transfers the 
file over the data connection without 
header or control information overhead 
at the application level. When the trans- 
fer is complete, the control connection 
signals completion and is ready to accept 
new file transfer commands. 

TELNET provides a remote log-on ca- 
pability that lets à user at a terminal or 
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personal computer log onto a remote 
computer and function as if he or she 
were connected locally to that computer. 
TELNET was designed to work with 
simple scroll-mode terminals. The pro- 
tocol actually has two modules: User 
TELNET interacts with the terminal I/O 
module to communicate with a local ter- 
minal. It converts the characteristics of 
real terminals to the network-standard 
virtual terminals and vice versa. Server 
TELNET interacts with an application, 
acting as a surrogate terminal handler so 
that remote terminals appear as local to 
the application. Terminal traffic be- 
tween User and Server TELNET is car- 
ried on a TCP connection. 


Microcomputer Connections 

Figure | shows the simplest architecture 
for interfacing a host system to a network 
using TCP/IP. The TCP/IP protocols sit 
above the network-access protocol, 
which is unique to the particular net- 
work. The host operating system sup- 
ports all these protocols. This approach 
is common for large computers but is of 
questionable value for microcomputers. 
TCP and IP are complex protocols that 
perform a considerable amount of pro- 
cessing, and they impose a burden on the 
host in terms of memory consumption, 
processing time, and the number of 
interrupts. 

Figure 3 shows an alternative ap- 
proach that uses a communications co- 
processor board. All the protocols up 
through TCP (i.e., TCP, ІР, and network 
access) reside on the board, and only the 
application-level protocols (SMTP, FTP. 
and TELNET) reside in the host CPU. 
This approach relieves the CPU of the 
communication processing burden, en- 
hancing efficiency. Also, the board can 
be procured from a different vendor than 
the supplier of the host system, allowing 
greater flexibility when you're selecting 
equipment to attach to the network. Cur- 
rently, a number of vendors offer such 
boards for the most popular microcom- 
puter buses. 

Figure 3 also indicates the need for 
some sort of interface protocol, referred 
to in the diagram as a host-to-front-end 
protocol (HFP). To see the need for an 
HFP, consider the operation of an appli- 
cation in figure 1. | 

If an application protocol such as FTP 
is to transmit a block of data, it invokes 
TCP with a SEND command. The TCP 
standard doesn't specify how to imple- 
ment this command; this is up to the im- 
plementer, who can invoke it as a proce- 
dure or subroutine call or as some sort of 
trap in the operating system that gener- 


ates a message to TCP. The implementer 
will choose a technique that optimizes 
some parameter, such as performance or 
code size. Indeed, the standard must not 
dictate the interface between TCP and 
the application protocols so that the im- 
plementer remains free to design the 
most efficient solution. 

However, when TCP is running on the 
coprocessor board and the application 
protocol is running on the host system's 
CPU, a mechanism is needed for trans- 
mitting commands and their associated 
parameters between the application pro- 
tocol in the host to TCP in the copro- 
cessor board. This is the function of an 
HFP. The HFP formats the application 
command and its parameters into a stan- 
dardized message to be sent to the front 
end. If the host and front-end systems are 
from the same vendor, the details of the 
HFP are of concern only to the imple- 
menter, but 1f they're from different ven- 
dors, a standard for the HFP is desirable. 
Unfortunately, no such standard exists. 
In а personal computer LAN environ- 
ment, the de facto standard that fills this 
role is NetBIOS. 


NetBIOS 

NetBIOS, the standard interface for net- 
working IBM PCs, PS/2s, and their com- 
patibles, has become the dominant 


Microcomputer 


НЕР- host-to-front-end protocol 


mechanism for personal computer net- 
working. Normally, the personal com- 
puter makes use of the BIOS in ROM. 
This comprises a set of drivers that pro- 
vide simple hardware support for stan- 
dard equipment on the PC (e.g., drivers 
for printers and disk controllers). Net- 
BIOS :s the equivalent of the BIOS, but 
for the network interface. 

NetBIOS enables PCs on a LAN to es- 
tablish connections between themselves 
and to communicate directly without 
having to go through a central host com- 
puter, file server, or other device. It lets 
applications talk directly to the network, 
instead of talking to DOS, which in turn 
talks to the network operating system. 
Impiemented on a circuit chip that re- 
sides on the network communications 
board, NetBIOS provides fast service be- 
cause it bypasses the PC's operating 
system. 

The NetBIOS specification defines a 
set of system calls that allow an applica- 
tion оп a PC to gain access to applications 
on other PCs on the same LAN. To carry 
out a certain operation, the application 
loads various processor registers with 
given values and performs a software in- 
terrupt. The application issues an inter- 
rupt 5Ch to access the network interface 
board directly and use NetBIOS. 


continued 
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board 


Figure 3: When implementing TCP/IP on a microcomputer host system, using a 
host-front-end coprocessor board is a way of taking some of the processing burden 


off the CPU. 
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THE GLUE FOR INTERNETWORKING 


The NetBIOS scheme has been hob- 
bled by one major factor: its inability to 
span incompatible networks. Fortunate- 
ly, the DoD has developed a merger of 
TCP/IP and NetBIOS that overcomes this 
limitation. 


NetBIOS Over TCP/IP 
In the past several years, many vendors 
have independently developed products 
that let NetBIOS applications run in a 
TCP/IP environment. These vendors 
were already offering TCP/IP network- 
ing products and wanted thern to be able 
to interoperate with the growing number 
of NetBIOS applications. All the prod- 
ucts used NetBIOS as the HFP between 
the applications on the host and TCP on 
the network. Unfortunately, all these 
different implementations would not 
work with each other. To solve this prob- 
lem, the DoD issued the RFC 1001/1002 
specification, which defines the interac- 
tion between NetBIOS and TCP. The 
products now coming into the market- 
place conform to this specification. 

The most difficult problem in integrat- 
ing NetBIOS and TCP/IP is handling 


names. In the NetBIOS world, communi- 


e 


cating entities (applications and servers) 
all have names, which users obtain via a 
simple announcement scheme. If you 
want the name ҒіеМапарег001, you 
broadcast your claim to that name to 
everyone else on the LAN; if no one ob- 


jects, that becomes your name. [n an 


internetworking environment, this 
scheme presents two problems. One oc- 
curs when you connect two formerly sep- 
arate networks, and two devices on the 
different networks have the same name. 
The second problem is that broadcasting 
in an internetwork almost always is for- 
bidden because it would quickly over- 
whelm the communications links. To 
overcome this problem, the DoD devel- 
oped a mapping between NetBIOS names 
and internetwork names and adapted the 
existing Internet name protocol to facili- 
tate name creation. 

The RFC 1001/1002 specification 
provides for three forms of NetBIOS: B- 
nodes, P-nodes, and M-nodes. B-nodes 
are restricted to communications on à 
single LAN and use a broadcast type of 
naming protocol, similar to the un- 
adorned NetBIOS. Therefore, a B-node 
doesn't implement TCP/IP. P-nodes 
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Total compatibility with Standard ог Thin Ethernet coax based 
Expand your network or establish a new one using our 
twisted-pair wiring solution with no performance degradation 


{ АМ». 


Complete range of Industry compatible Media Access Units, 
Network adapter cards зушізіме to establish star-based net. 
work topologies using low-cost telephone wiring: IBM’ Type 3 


or AT&T” POS cabling 


The Quick net solution is cost effective for both small and large 
networks offering full compahbiity with most popular network 


operating systems 


МАЏ'5 located on each building foor interconnect wa ап Eth 


make full use of TCP/IP and can com- 
municate with other P-nodes on the same 
LAN and with P-nodes on other net- 
works to which they're connected. M- 
nodes have mixed functionality and can 
communicate with both B-nodes and M- 
nodes. 

If you run NetBIOS over TCP/IP, you 
can communicate with any other system 
that implements NetBIOS over TCP/IP— 
as long as it supports the NetBIOS inter- 
face as defined in the RFC 1001/1002 
specification. For example, you can t ac- 
cess files from a Unix system that sup- 
ports TCP/IP but not NetBIOS. But be- 
cause so many systems, especially Unix 
systems, support TCP/IP, and because it 
is relatively easy to add NetBIOS support 
to such systems, the possibilities for net- 
working these machines are sub- 
stantial. Ni 


William Stallings is president of Comp- 
Comm Consulting in Pride's Crossing, 
Massachusetts. This article is based on 
material in his Handbook of Computer 
Communications Standards, Vol. Hi: 
DoD Protocol Standards, 2nd ed. (How- 
ard W. Sams, 1988). 
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10Mbps over unshielded Twisted-Pair Wiring 


The Quick-Net™ 3000 Ethernet Series from Intellicom provides Novell Netware " , 3Com3+Share ` 
and IBM* PC Networking compatibility with unshielded twisted-pair wiring operation at LOMbps. 
Complete integrated solution for XT, AT, PS/2 or MACII computers or compatibles. 


Derbio, VAR. System integrator £D 


ете? 1OMbps coax backbone. Connect up to 256 PC's on a 
single coax cable using multiple MAU's. Installation 15 easy 25 


pluggmg m a telephone. 


Intellicom is an established manufacturer of high performance commu 
mcation products wih over 75,000 units installed worldwide. The 
Quicknet 3000 series is simply the best way to establish alow cost and 
flexible 10Mbps twisted-pair Ethernet LAN 


9259 Eton Avenue, 
Chatsworth, Calilorma 9131! 
Telephone: (818) 882-8877 
Toll Free (800) 997.2882 
FAX (818) 882-2404 


Call or write Now, andlet us share our extensive networking expertise 
with you to meet your networking needs today, and into the future 
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The Smart Solution 
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Meet Perfect Menu. 
The Perfect LAN 
Front-End. 


Menu Program, System Administrator. Electronic Mail Sys- 
tem, UsageiProject Tracker, Secunty Watchdog and much 
more, all in one program for your DOS LAN or stand-alone. 


Perfect Menu is a total LAN Front-end solution—compatible 
with ALL DOS LANs (Novell, СОМ, PC-MOS, Network- 
OS, Banyan, vou name itj. For all its power, Perfect Menu 
is completely Non-Memory Resident, and selí-installs 
across any network, to anv local, redirected and virtual drive 
of any size. 


Perfect Menu gives vou access to 640 individual menu selec- 
tions with over 10.000 command options for each user. 
Menus can even be nested up to 32 levels deep! Perfect 
Menu lets you create a Common Integrated User 
Interface—tailor it to your specifications and needs. 


Perfect Menu gives you System Administrator sophistica- 
tion, power and ease-of-use with features like advanced secu- 
rity control, innovative usage and project tracking, handy 
PIM tools and much more. Perfect Menu's autonomous Sys- 
tem Administrator program sports more tools than we have 
room to explore. Suffice to say—it defines power and con- 
venience. 


And, if all of the above is not enough, Perfect Menu comes 
with a full feature E-mail system! You have to see Perfect 
Menu to believe it, check it out today! 


LAN PAK/UNLIMITED Users Per File 
Server. 

If you're looking for best value in network front-end, 
menu, E-mail, usage/project tracking, security and 
productivity software—then this is the perfect selection! 
Easy to setup, administer and use, yet completely cus- 
tomizable and extremely powerful and sophisticated. It's 
simply perfect. 

Retail Price: 5349.95 


LAN PAK/FIVE User Network. 

lf you have a PC-based network or applications, then 
our five user version sets the standard for small net- 
works! Not only is it easy-to-use, it's easy-to-adminster 
and has all the power of its Unlimited Big Brother, Of 
course, i£ vou have growth in mind, all versions are fully 
upgradeable. 


Retail Price: $195.95 


BUSINESS PAK/Stand-alone. 

With our single user BUSINESS PAK, many users share 
one stand-alone computer, You can have all the power 
of the PERFECT MENU network versions às you 
administer productivity—not headaches! 


Retail Price: $84.95 


BASIC SYSTEM/Single User. 

Want perfection al home? PERFECT MENU BASIC 
SYSTEM is as powerful as it is easy to use. AL a $49.95 
suggested retail, it's one of the best values in its class. 


International Computer Group, Inc. 
18520 Office Park Drive 
Gaithersburg, MD 20879 
(800) 833-2324 

(301) 670-7007 in MD, (301) 330-7274 fax 
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A: CSS, we've 
buill à rep- 
utation for dependa- 
bility. value, and 
performance. That's 
why we re pleased 
to unveil tbe latest 
addition to our line of computing 
solutions — The MaxSys 386 Г” 
and 386MT *. 

The architecture of the 
MaxSys 386T features 12 slots 
and a 400 watt power supply giv- 
ing you mainframe capabilities at 
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Гле Махаух 36T (lower photo) апа JA6MT (upper photo) 
feature 12 slots to provide the systems with expandability 


а fraction of the cost, The five 
full-height drive capacity allows 
you to configure up to three giga- 
bytes (formatted) storage includ- 
ing erasable, optical, Winchester, 
and removable disk drives, as 
well as 8mm and 1/4" tape and 
floppies. 

Our smaller version, the 
386MT, features 12 slots, five 
halt-height drives, and a 200 watt 
power supply. Both Maxsys sys- 
tems allow you to upgrade your 
original hardware and software 
investments to meet the standards 


A Solid Investment 
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of today... and tomorrow. They're 
100% IBM™ compatible and have 
an Adv Norton 4.0 SI rating of 
40.0 — the highest for AT™ sys- 
tems. Application options range 
from an ultra high-end personal 
computer to networked file/ 
compute/print servers supporting 
diskless work-stations and ASCII 
terminals. Plus, the MaxSys sys- 
tems run MS DOS", Ethernet", 
ARCnet”, Cheapemet, Helios”. 
Novell", UNIX™/XENIX™, 3 
Сот “~ Token Ring, OS/2", or 
POSIX . 

Both Max5ys systems аге 
available in a variety of configu- 
rations and include full technical 
support, complete documenta- 
поп, and а one year warranty. 

Reach new heights — call 
us today. 


EH ~% Uh 
maam n 
LABORATORIES, INC. 


1641 McGaw Ave., Irvine CA 92714 
Tet; 714-852-8161 Fax: 714-852-9464 


ВҮТЕ 
LAN SUPPLEMENT 


| AN-Aware 


DOS Programs 


Most DOS programs rely on DOS disk 
services and thus will work with а LAN 
that emulates those services. But the re- 
mote disk that a LAN provides is also à 
shared disk. Unmodified single-user 
programs tend to fare badly in the mutti- 
user LAN environment. Data files are 
updated haphazardly; one user's config- 
uration options are overwritten by some- 
one else; the software crashes at mysteri- 
ous times; users collide when they access 
files; performance suffers when dozens 
of users simultaneously load programs 
and data files. 

LAN-aware software recognizes and 
understands shared disks, shared print- 
ers, and shared files. The software antic- 
ipates and correctly handles concurrent 
accesses and concurrent updates to files. 
it flexibly allows different drive Jetters 
and directory paths. [t provides config- 
uration options for each user. It is com- 
patible with any LAN that supports the 
sharing and access mechanisms that have 
been part of DOS since version 3,0. In 
this article ГІП discuss ways in which you 
can transtorm a single-user DOS pro- 
gram into a multiuser, LAN-aware DOS 
program. 


Testing the Waters 

For your development work, you'll need 
access to a LAN with a DOS 3.x-com- 
patible network operating svstem that can 
share files, lock records, recognize net- 
work drives, and obtain machine names. 
(Or you can emulate a LAN using the 
freely distributed program described in 
the text box "Testing LAN Software 
Without a LAN" on page 228.) If you'll 
be doing advanced network program- 
ming using NetBIOS, you'll want the net- 
work operating system to provide a Net- 
BIOS emulator that's compatible with the 
IBM NetBIOS standard. 

You should also upgrade to DOS 3.3 if 
you haven't already done so. The net- 
working support in earlier versions of 
DOS suffered trom omissions and bugs, 
Why not go all the way to 4.0? For the 


Barry Nance 


Multiuser design: 
issues and Strategies 


same reason—too many bugs. When 
you're doing development work, operat- 
ing system bugs are the last thing you 
need. Get version 3.3, 

The environrnent your program will 
find itself running tn should correspond 
to your development environment. So the 
first thing your program should do is 
check the version of DOS. If it discovers 
a version earlier than 2.0, it should deft- 
nitely tell the user to upgrade. If the ver- 
sion is 2.x, it should probably do the 
same, Although Novell's networking 
support for DOS predates the support 
added by IBM/Microsoft in DOS 3.0 and 
thus will work with DOS 2.x, your pro- 
gram shouldn't rely on that peculiarity. 

Turbo C and Microsoft C both place 
the DOS version in the global variable 
_osmajcr. In Lattice C, it's OSTO]. In 
Turbo Pascal, use the function DosVer- 
sion. With Microsoft Macro Assembler, 
use the Get Ver macro found in DOS,INC. 

Next, your program needs to check for 
the presence of a LAN. One approach, il- 
lustrated in listing 1, is to try to exercise 
SHARE, a DOS utility that attaches it- 
self to the DOS multiplex interrupt 2Fh 
and enables file sharing. [f you find a 
pre- DOS 3.0 version, though, don't use 
this method or you'll crash the machine. 

You can also look for NetBIOS. [nter- 
rupts 2A and 5C (not to be confused with 
DOS function call 5C) are the entry 
points for NetBIOS services; here's how 
you check for NetBIOS: 


regs.h.ah = 0; 
іпт86(0х2а, &regs, &regs}; 
if (regs.h.ah == 0) 
puts("NetBIOS not 
installed."}; 


Note, though. that NetBIOS ts not a re- 
quired feature of a LAN, 

A DOS IOCTL call (function 44h, 
subfunction 9) is yet another way to de- 
tect a LAN; it tests whether a drive is 
local or remote. To use it, put the number 
of the logical drive in the BX register (1 
= A!) and do the call. If bit 12 of the DX 
register is a ] following the call, the drive 
Is a network drive. Do this for all possi- 
hle drives (C through Z). as shown in list- 
ing 2. 

There's one problem with the [ОСТ]. 
method. It can t discriminate between а 
network drive and à CD-ROM drive. 
Both look like remote drives to DOS. 
There's a set of MSCDEX (Microsoft 
CD-ROM extension) function calls thal 
can help here. Interrupt 2F is the entry 
point for the MSCDEX functions. Func- 
tion 15h, subfunction Q, returns in BA 
the number of drives mapped to CD- 
ROM devices, If BX is 0 after this call, 
don t worry about CD-ROMs. If it's non- 
О, though, things can get complicated. 
CX will be the first CD-ROM (е.р., 
3 = D). but there may he multiple CD- 
ROM drives. Function 15h, subfunction 
OBh, checks if a drive is a CD-ROM 
drive, and subfunction ODh gets a list of 
all the CD-ROM drive letters. Untortu- 
nately, only the newer version (2.0) of 
MSCDEX.EXE supports the additional 
query subfunctions OBh and ODh. If your 
application detects a CD-ROM —there 
aren't many of thern in use yet—the best 
course might be to ask the user to tell you 
which drives are CD-ROMs. 

Of these tests, I've found that the test 
for SHARE ts necessary to ensure that 
file sharing is enabled and that the test 
for network drives is a reliable means of 
detecting а network, 


Identifying the User/ Workstation 
Your program will need to distinguish 
the machine it's running on from other 
workstations on the network. To do this, 
use DOS funetion 5Е00 to get the net- 
continued 
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Testing LAN Software 
Without a LAN 


f vou don't have a LAN but want to do 
A LAN programming. or if you have а 
LAN and want a controlled file-sharing 
and record-iocking environment for 
testing purposes, you can use a program 
called NETWORK то simulate a LAN. 
NETWORK supports the following 
features: 


* Machine name requests 

е Sharing-retry-count/delay ІОСТІ. 
calis 

е Network drive identification 

* File sharing between your computer 
and a separale pseudo-workstation 
(for testing access mode, sharing 
mode, and inheritance) 

* Record locking/unlocking between 
your computer and a separate pseudo- 
work station 


While your application is running. you 


work name of your program s machine. 


char machine name [16]; 

regs.x.ax = Uxhbe00; 

regs.x.dx = ;* for small 
model */ 

(unsigned) machine, name; 
int56(0x21, &regs, &regs); 
if (regs.h.en == 0) 

puts("No machine name."); 


If the machine name was never set, this 
function returns 0 in the CH register. 
Otherwise it returns a 15-byte name in 
ASCITZ (null-terminated) form; Pascal 
programmers will have to do a little jig- 
gling to set the length of the string. The 
name will he padded on the right with 
spaces to fill out the 15 bytes. With some 
LANs, such as Novell's, the machine 
name is optional, Га recommend that 
your application require users to set the 
machine name. It's a piece of informa- 
lion your application can use to good ad- 
vantage—for example, to create user- 
specific configuration files. 


File Locking 

Beginning with DOS 3.0, vou specify 
how you want to share a file when you 
open it. There is also a function for creat- 
ing a new file that guarantees that some 
other workstation won't be able to create 
a file of the same name at that same mo- 
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can call up NETWORK and tell it to 
open one of vour files just as if NET- 
WORK were a separate workstation. 
Your application can use any combina- 
tion of access mode, sharing mode, and 
inheritance. and it can lock and unlock 
records. 


Editor's note: NETWORK is available 
on disk from BYTE (see page 5 for de- 
tails). It can also be downloaded from 
the "listings" topic of the lans confer- 
ence on BIX. After logging onto BIX, 
join lans/listings and download NET- 
WORK. DOC and NETWORK. EXE. 
The same files are available on floppy 
disk from the author. Please specify 
54-inch or 315-inch format. Send your 
name, address, and $15 (check or 
money order) to cover shipping and han- 
dling to Barry Nance, 47 Cider Brook 
Dr., Wethersfield, CT 06109. 


ment (DOS function SB}. 

When you open a file, either by call- 
ing DOS directly or by means of facili- 
ties provided in your programming Jan- 
guage, you can specify three kinds of 
properties: access mode, sharing mode, 
and inheritance. If your language doesn't 
let you specify these, you'll probably 
need to code some assembly routines that 
let you call DOS directly. 

You specify the inheritance flag, 
sharing mode, and access mode by set- 
ling the AL register prior to the open, as 
shown in listing 3. The inheritance flag 
is significant only if you are planning to 
spawn other programs; it indicates 
whether or not a child process can access 
the file. 

The access and sharing modes work 
hand-in-hand with the read/write attri- 
bute stored in the file's directory entry. 
Aecess mode tells DOS (really, the net- 
work operating system) whether you in- 
tend to write to the file. [f you don’t need 
to write to the file, opening it with a read 
access mode gives you two advantages: 
There can be multiple readers, and, if the 
file's directory attribute is read-only, 
work stations can buffer the file locally. 

Sharing mode lets you control how 
other workstations can open the file once 
you've opened it successfully. For exam- 
ple. an open call that specifies deny- 
read/write mode succeeds if no other 


work station has the file open and, if suc- 
cessful, confers exclusive control of the 
file. Of special interest 1s the deny-none 
mode. It allows multiple workstations to 
open the file and defers control of con- 
current reads and writes to the record- 
locking functions discussed below. 

Compatibility mode, generally, 1s an 
exclusive mode. It’s set automatically 
when a file is created (rather than 
opened) or when you use file control 
blocks instead of file handles. You 
should avoid setting compatibility mode 
yourself when opening files. You should 
also avoid using file control blocks in 
LAN-aware software. 

When you create a file with either the 
regular DOS function (3C) or the new 
one (5B), you are given exclusive access 
to the file. If you want to share it with an- 
other workstation, you'll have to close 
the file and then open it with a suitable 
sharing mode. 


Record Locking 

Most of the sharing modes allow you to 
keep other workstations from accessing à 
file for the entire time that it’s open. 
However, if you open the file in deny- 
none mode (and all other workstations 
have it open in the same mode), you can 
truly share the file among all users. Con- 
current updates become possible, so 
you'll want to protect a file (or certain 
records within it) from collisions result- 
ing from simultaneous [/O. DOS func- 
tion 5Ch—lock/unlock a file region— 
provides for this. With it, you can lock 
tor unlock) a given range of bytes in the 
file, starting at а specified file position 
(position О is the first byte). Listing 4 
shows how to lock a range of bytes. 

It a collision occurs when you read or 
write a record, DOS returns àn error 
code to you and the ГО you requested 
does not take place. If you expect heavy 
traffic and frequent collisions, there is а 
DOS IOCTL call (440В, set sharing-re- 
try-count/delay) thal vou can use to fing- 
tune the way DOS handles collisions be- 
fore returning an error to you. With this 
call, you specify how many times DOS 
should retry the operation and how long it 
should wait between tries. The defaults 
are delay = | and retries = 3, where 
one delay period is a simple (MOV CX, 
0; LOOP 5) instruction sequence. 

In Turbo Pascal, to set the delay peri- 
od to two loops and tell DOS to retry six 
times before calling it quits, you would 
specify 


Regs.ax t= $4400; 
(* Set 1 Delay period = 


coined 


Terminal emulation doesn’t 
have to be this way 


We've all been there. Trying to remember whether the "Do" key is 
really «Ctrl-FI Or was it «Alt-FI7? And the editing keypad. 
Can vou be absolutely sure you're about to press the "Select" key 
and not the "Remove" key? The results can be disastrous. 


That's why KEA developed the PowerStation. The PowerStation, 
an exact VT200 layout keyboard bundled with VT240 or VT220 
terminal emulation software, turns your IBM PC or compatible into 
а key-by-key replica of a DEC terminal - without messy labels! 
But what does that get you? 


Peace of mind. The PowerStation keyboard takes the frustration 
out of switching between a DEC terminal and a PC because 

each key is right where you d expect it to be. And our "Gold Key" 
version makes ALLIN-1 and WPS a breeze. 

Savings. If you think you can't afford both emulation software 
anda keyboard, think again! The PowerStation can actually save 
you money by eliminating the time you waste every day trans- 


lating between VT and PC keystrokes. And with the PowerStation, 


Startup training costs are virtually eliminated. 


Consistency. The PowerStation keyboard provides a consistent 
interface for both VT emulation and regular PC applications. In 


emulation mode you get the 105-kev functionality of a real DEC key- 


board and in PC mode you get a super enhanced keyboard. And 
vou can use the PowerStation on virtually any PC! Move between 
an XT. AT, PS/2, AT&T PC and a DEC terminal zeithout missing 

a keystoke. 


PowerStalion and ТЕМ are trademarks of KEA 
Systems Ltd. All other brand and product names 
are trademarks or registered trademarks of 

their respective holders 


The best in terminal emulation software. With the PowerStation 
keyboard you get the lastest, most precise, DEC terminal emulation 
software available: ZSTEM. You have the choice between two 
popular software packages: ZSTEM 240, our VT24U/VT340 graphics 
emulator and ZSTEM 220, our VT220 text emulator. Both packages 
will impress you with their speed and feature-by-leature accuracy. 
To top it off, the PowerStation gives you all this at a surprisingly 
low price. But find out for vourself why Digital Review Labs says 
"the PowerStation 240 is a godsend" Call us at 800-663-8702. 


KEA Systems Ltd., 2150 West Broadway, Suite 412 
Vancouver, B.C., Canada VoK 4L9 
Telephone: 604-732-7411 Fax: 604-732-0715 
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Listing 1: Detecting a LAN—the SHARE. EXE method. 


In C (most compilers): 


if (.ogmajor с 3] 

printf("Can't check for SHARE. imn"); 
e[se 

i 

rEg5.X.àX = ОХО; 

intBA[Ux2fl, &regs, kregs): 

if [regs.h.al t= Ux? 


DrintP("SHARE.EXE (file-sharing support) is not loaded. іп"; 


exitili; 


Ir Turbo Pascal: 


IF ПЕ Major < 3 Then 
Begin 
Writeiní'Can''t check for SHARE.'); 
End 


Begin 

Неря.вд :- 31000; 

| inte (SAF, Regs]; 

if Regs.mi < > 3FF Then 
Begin 


| Else 
| 


"riteln['SHARE.EXE (file-sharing support} is not lsadsd,']; 


Halt: 
End; 
Eng; 


Listing 2: Detecting a LAN—the DOS IOCTL method. 


гетзте drjve pre&ert = Û; 
far [1 5 3; ! «= 26; із) 


1 

гер5.Х.8Х = yA; 

regs.x,bx = 1; 

і,186(/0к21, &regs, bregs); 

it f tregs.x.dy & Dxl1OQU) == Ox1000 1 


remote _drive_present = I; 


| 


2 Loops *) 
Керв.сх := 2; 
(* Double tne default number of 
retries *) 
Regs.dx := 6; 
MSDOS (Regs) ; 


Suppose you have a homegrown B-tree 
file-access method (each data file has а 
corresponding index file) that you want 
to enhance so that it can handle multiple 
users. When workstation A rewrites a 
data record, do you have to lock the index 
file even though you're not updating the 
index? Yes, because workstation B may 
want to add a new record (and a new in- 
dex entry) at the same moment, and B 
will try to lock both data and index files. 
In fact, to prevent deadlock, it's impor- 
tant that you successfully acquire ай 
necessary locks before proceeding with 
the actual [/ operations on a set of re- 
lated files. 

Ideally, you want your file-access 
method to function in either a single- or 
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drive remote 4 


multiuser environment. The following i5 
an outline of the changes you would make: 


i. Detect the presence of the LAN in 
your initialization logic. Set sharing-re- 
try-count and retry-delay. 

2. Open files in à sharing mode if you're 
running ona LAN. 

3. If the file contains a control record, 
read it on each access; don't try to store it 
in memory between accesses (this work 
station 15 not the only one that will update 
the control record). 

4. When doing I/O to the data or index 
files, acquire a lock on the entire file 
(length in SEDI = FFFFh:FFFFh) for 
the duration. Why the entire file? Be- 
cause nodes in an index can be split by 
additions or coalesced by deletions. And 
even if you're only doing a read opera- 
tion, another workstation may want to 
split a tree node al the same moment. 

5. Make sure that the lock has been suc- 
cessful before doing any further [/O on 
the file. 


6. Unlock the file region when you те 
through. 


User Locking 

When the application retrieves one or 
more records, displays them on the 
screen, and begins accepting keyboard 
input from the user, it's intuitively clear 
that physieal record locking is an inade- 
quate method of collision protection 
while input data is being entered. Physi- 
cal record locking is useful only for 
those moments when actual [/O ts being 
performed on a file. [t's unfair to other 
users to physically lock records in a file 
during keyboard-entry time, and there's 
no guarantee that users will actually Ёш- 
Fill their intention of updating those 
records. 

The solution 15 to implement а user 
lock facility at the application level. Such 
a facility makes use of a centralized con- 
trol file on a file server, in which records 
representing user intentions and fultill- 
ments are placed. This scheme makes it 
possible for the application, running on 
several workstations, to coordinate with 
itself. 

The control file might look like the 
fallowing: 


Field Purpose 

User ID Machine name of user 
doing an update 

File ID File the user intends 
to update 

Key Identifies the record(s) 
that are affected by 
the update 

Transaction Code identifying the 
type of update 

Date/Time Date-and-time stamp 


| while update is in 
progress; О when 
finished 


In-progress 


When а user signals an intention to 
enter new or changed information, the 
application does the foilowing: 


1. Physically locks the control file. 
4. Looks to see if its OK for the user to 
proceed (1.e., checks to see if there's an 
entry in the control file that shows that 
another user already has something in 
progress . 
3. If there's a conflict, unlocks the file 
and returns a "not available" indication. 
(If the date/time stamp is quite old, the 
record may be obsolete. These will need 
housecleaning and should not cause 
conflicts. ) 
4. If it's OK, inserts an entry in the 
continued 
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Bringing people and informa- 
ton together is what a Мкто- 
com LAN Bridge is all about. 
And, with our unique MNP* 
Data Compression feature, 
remote LANs can be connected 
at unprecedented pertormance 
levels. MNP squeezes twice the 
performance out of your wide- 
area link compared to other 


bridges at a fraction of the price. 
In fact, the Microcom LAN 
Bridge is the only remote bridge 


on earth that uses data compres- 
sion to move oceans of data be- 
tween LANs. And, it's the first 


Киін 


Boston Los Anges 


to support Token King net- 
works, in addition to the 
Ethernet LAN standard. 

Think about it. A fully inte- 
grated transparent MAC-level 
bndge built around the [BM 
PC/AT bus. [n four fully upgrade- 
able, multi-line models with 
speeds from 9600 bps ta 1.544 
Mbps (T-1). And with prices be- 
ginning at $6,198, the only thing 
a Microcom LAN Bridge can't 
squeeze is your budget. 

The Microcom LAN Bridge. It 
brings information and people 
closer together, no matter 
where in the world they are. 

Call toll-free, 800-822-8224 for 
more information. 

500 River Ridge Drive 
Norwood, MA 02062 

Telex: 

710-336-7802 Microcom NWD. 
U.S. FAX: 617-551-1006 
Worldwide Distribution. 
international FAX: 617-551-1007 


MI" paper baer лі Mi le Wee 
ҺАМ быт aut WT Duda C cee ane rara v 
Maaku Иш І|ШЫ Ъйгт. Еле rû ММ ELE LII ULL 
nero Tanna Мал быга Û rp Кїттї ту a tradita 
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BECAUSE YOU CAN SAVE A HUB! 


| Our ARCNET BUS ie designed 

to eliminate the need for HUBS 
іл a small (up to eight nodes) 
Installation with segments that 
extend up to 1,000 feet. 


Other Network Products: 

8-ГОКТ ACTIVE ! [UB 

TWISTED PAIR ETHERNET BOARD | 

TWISTED PAIR ETHERNET 

CONCENTRATOR 

16-ВЇТ ETITERNET BOARD 

DISKLESS PC 

CHEAPERNET REPEATER 

INTELLIGENT ETHERNET 

BOARD 

INTELLIGENT ARCNET BOARD 
| MICRO CHANNEL ETHERNET 
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Listing 3: Access mode, sharing mode, and inheritance. 


«87654321» (bit 4 always 0) 


| gu em Access; 000 = read, 001 = write, 010 = read/write 
$ cogpatibility mode 


* 
= deny read/write (exclusive) 
= deny write 
z deny read 
100 » deny none (fully shared) 


BOARD 
n Inheritance: 0 з inheritable; 1 = not inheritable 


Listing 4: Locking a range of bytes. 


regs.h.ah = Ox5c; 
regs.h.al = 0; 
rega.x.bx » file handle; 
Teg8.X.cx } 


|% 0 to lock; 1 to unlock */ 
[* returned hy ореп() %/ 


regs.x.dx = 499; 
гедв.х.ві = 0; 
regs.x.di « 100; 
int86(0x21, &regs, &regs); 
if (regs.x.flegs & 0х0001 == 0x0001) 
puta("Could not lock record."); 


/* CX:DX = position in file */ 


/* SI:DI = byte count to lock #/ 
ів Carry Flag check #/ 


The PCN-002b 
Supports a linear bus topologi 
L = 


control file for this user, unlocks the 
file, and proceeds with the update. 


Then, when the user finishes by causing 
the data to be written to disk (with appro- 
priate physical locks on the records/files 
as the I/O takes place), his or her entry in 
the control file can either be deleted or, if 
an audit trail 15 desired, copied to a sepa- 
rate file and then deleted. Deletion can 
take the form of marking the control file 
record as “finished” and therefore avail- 
able for reuse. 

If one workstation discovers that the 
control file has an entry from another 
workstation that prohibits a given update 
at this time, it’s relatively simple to tell 
the user to try again later. But what hap- 
pens if a physical lock needs to be estab- 


broadcast a message telling all the users 
to log off so that the servers can be 
restarted. 


Final Tips 

From a multiuser point of view, one of 
the most devastating things that a pro- 
gram can do is store configuration data 
back inside the executable file itself. 
This scheme has two problems: First, 
you can’t store individual configura- 
tions; second, you can’t make the execut- 
able file shareable and read-only. Don't 
do this. 

Wherever possible, avoid the tempta- 
tion to write code that is specific to a par- 
ticular network operating system. If you 
decide, for example, to use Novell’s 
Transaction Tracking System—a facility 


lished and DOS returns “Access De- 
nied” to the application? No matter how 


for grouping sets of database updates into 
atomic operations—be aware that you'll 


| | ^ 
MP. 


Т 
[| MIC TRCAUSA YING 
| —ÁMMBáÀM M À— 


you tune sharing-retry-count/delay, you have to substitute your own such facility 
LAB still must account for the possibility that to make your software available to non- 

| a locked region of a file may become in- Novell users. 
HEADQUARTER accessible because of a network operat- Identify each file—including execut- 


ing system bug, server problem, or other 
odd problem. 

My suggestion is that you implement 
your own automatic retry logic, to aug- 
ment the sharing-retry-count/delay set- 
tings. But if, after a time, a lock still can- 
not be acquired, you should abort the 
current process as gracefully as possible. 
Close any open files and inform the user 
at the workstation that a significant error 
has occurred that will require the atten- 
tion of a system administrator. It may 
even be necessary, for example, to 


able files—in your application and spec- 
ify, on a file-by-file basis, the kinds and 
the extent of sharing that your application 
will provide. Test your collision han- 
dling as thoroughly as possible. If you 
follow these suggestions, your programs 
should run happily in a networked 
environment. ® 


|| 5830 E. WASHINGTON BLVD. 

| CITY OF COMMERCE, CA 90040 
TEL: (818) 968-0643 

|| TEL: (213) 724-0643 

FAX: (213) 724-5453 


| | EAST COAST OFFICE 
M? WEST CENTRAL ST. 
|| NATICK, MA 01760 

| TEL: (508) 820-1102 


Barry Nance works in the R&D depart- 
ment at Programming Resources Co. in 
Hartford, Connecticut. He can be 
reached on BIX as "barryn." 


601 WEST LL AVE. 
|| NEW YORK, NY 10025 
| TEL: (212) 865-5030 
| MCA isa trademark of IBM 
| 
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SOME COMPANIES МАКЕ ALL THE RIGHT CONNECTIONS. 


à 
9 | 

ы Lan. e" 

- “в 


THEY CONNECT WITH 16-БІТ ARCNET " CARDS. 


Face it. Some companies are better con- 
nected than others. Success often depends 
/ on who can deliver. Successful businesses 

are turning to Thomas-Conrad for reliable 
ARCNET networking products. 


“ GET 12 HOURS OF WORK IN AN 8 
HOUR DAY. Our 16-bit interface gives 


16-bit 0 i 
you up to a 50% increase in network 
АКСМЕП throughput. 


Interface 

* COAX, TWISTED-PAIR, FIBER 
OPTICS — Whatever you want to work 
with, we work with. 


+ DELIVERABLE HARDWARE — While 
EM others are talking, Thomas-Conrad is 
< shipping. 


To find out how you can connect with 
ARCNET products that have the network- 
ing world talking, call Thomas-Conrad 


today. 


THOMAS* CONRAD 


— 


CORPORATION 


800-332-8683 


1908-R Kramer Lane 
Austin, Texas 78758, (5121 836-1935 
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Cost Effective— Power Based LAN/RAN Solutions ЧЫН 
| 


WORLD'S LARGEST MODEM DEALER... | 
,. AND WITH PRICES LIKE THESE ON HIGHEST QUALITY Internal | Баета 


vipEOVAEVEN HAYES COMPATIBLE MODEMS YOU'LL SEE WHY. Version Version 
FastWriteVGA | jy 2400 BAUD NE 569 99 


seme cem | Faster 4800 BPS «ле ^99. 2129 
. оп 1 | 1 IT t Li rr ay 0 s 
meia $100" | Fastest 9600 V.32 EEE 5399" 5499 
Including Multi-Sync Monitor ..............N0€ 569° | A1 modems are top quality, famous brand OEM model frg sg dd up 10 80, Ench features auto fallback to slower speeds. Five year warrant}. 


BBS SOFTWARE | SYSTEMS NETWORKING 


386 MICRO WORKSTATIONS 
=] TOWER 2-2 


Installed 
$ 005 Full 
Cash 
Price 


From :300 = Full Cash Price 
While Special uri у Lasis: | 


Attractive Slimline мы 


б Expansion Slots 
| 640 x 400 Backlit LCD 
• Handsome Carry Case 


| (BASES 


DLX is a Multi-Line Bulletin Board and 


Information Host System that is easy to install and < * High Speed Processor 
operate. It can accommodate up to 24 Simul- Py 62400 Baud Modem 

taneous Users, and runs under PC or MS-DOS. = 

Features include unlimited KeyWord Search | 286 Proossor, 4MB Hard Disk, ӨК... 5° | 
Databases, Chat Mode, Password Protected | 386 Processor, 65 MB Hard Disk, 1 МВ ......... 1895" | 


Electronic Mail-Boxes, Special Interest Forums, 

Questionnaires, Order Entry and much more. TOSHIB A T1000 
Optional “Instant Business" Мойше alow | LA PTOP — / 

turn-key subscription systems to get up and | «Batlery/AC +IBM Compatible Z A 


running immediately to begin producing on-line | LOWEST } PRICES 
revenues from the startup. 


c INFORMATION PACKAGE 630° 


* Demonstration Disks — * Actual Case 55% “Ж 


| 4 WORKSTATIONS 

For the cost of most stand alone 386 computers, 
you can have the processing speed and power of 
a 130MB, 386 network file server with four work- 
stations, modem, plus BBS software for pass- 


word protected $ 
Full Documentation Studies С. 20MB Hard Drive Option .............: ni CALL | remote access. 3005 z Cash ; 
' Comprehensive Handbook on How to 5 10 T3I0E 20MB HD, Gas Plasma................ $2495* | Complete System Now Only 
Start & Run an Information Host System TI200FB Dual FD, Вай /АС................... 1495* | On-Site Installation & Support Now Available in Моя А e 1 
ALL *PRICES SHOWN ARE WHOLESALE AND RETLECT AN ADDITIONAL 3% CASH DISCOUNT. THE ON-LINE STORES | T BE - 


WE ALSO SERVE LARGE CORPORATE ORDERS: call for information This ad supersedes all {нш = т O E = 


CALL NOW! 24 HOUR ORDER LINE: y “HEF BBS 805/650-0193 ЧТ 
„„ INA — 


= FAX 805/650-0195 
805/650-0188 m сос МЫШЫ | 
Eu Golf Course Dr, Ventura, СА 93003 Tour nal Headquarters for BBS 
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Building 


Heterogeneous Networks 


Creating a heterogeneous network—a 
network consisting of machines made by 
more than one vendor—is one of the most 
common and challenging problems con- 
fronting personal computer buyers to- 
day. Computer manufacturers support 
different sets of network standards: 
many (most, in fact) even seem to try to 
limit Users’ choices to discourage them 
trom using other vendors’ hardware. In 
this article, ГП address the problems I'm 
most often called upon to solve in my 
consulting practice—those that relate to 
choosing physical media, protocols, and 
software for a multivendor network. 


Choosing a Physical Medium 
One fundamental choice you'll have to 
make when planning a multivendor net- 
work is the physical medium to use. Each 
major standard has something to recom- 
mend it. Ethernet, for instance, has the 
widest support among different vendors. 
Token Ring has the largest number of 
new installations in IBM PC-compatible 
systems and can span larger physical dis- 
lances, but it’s more costiy; adapters are 
still in the $400 to $600 range. ARCnet, 
which uses chips and hybrids that are far- 
ther down the "learning curve," has the 
best cost-to-bandwidth ratio of the great- 
er-than-1-megabit-per-second LANs. 
And Apple's LocalTalk, an order of 
magnitude slower, is one of the cheapest; 
it runs off the Mac's existing serial 
ports, and an adapter card for an ІВМ or 
Sun is relatively simple and inexpensive. 
In some cases, your choice of medium 
may be limited by the selection of periph- 
eral cards or software available for one af 
your machines. IBM, for instance. has 
been slow to support Ethernet in its zeal 
to promote its own Token Ring. But 
Token Ring cards aren't available for 
many other brands of computers, so—in 
response to consumer demand—IBM 15 
grudgingly providing Ethernet drivers in 
system software such as OS/2 Extended 
Edition 1.2. (Ironically, you still have to 
buy a card from a third party, such as 


L. Brett Glass 


Practical advice on 
the formidable task 
of networking 
dissimilar systems 


Western Digital, to use this software.) 
When it arrives, Fiber Distribution Data 
Interface (FDDI) will be a good choice 
for harsh environments and high data 
rates, but because the standard is not yet 
complete, the equipment you buy today 
may not be compatible with the final 
version. 

Finally, your choice may already have 
been made for you. Your building may 
have existing coaxial cable or twisted- 
pair wiring, and the cost of installing 
more wires may be prohibitive. Fortu- 
nately, many network standards now 
support several different kinds of media. 
ARCnet, for example, is available on 
twisted-pair and 92-ohm coaxial cable, 
and Ethernet can be used with thick co- 
axial cable, thin coaxial cable (Cheaper- 
net), and twisted-pair ( IÓOBASET). 

it's often possible to convert wiring 
for use with a different network standard 
by using a device called a balun. A balun 
(the word 1s a contraction of "balanced" 
and “unbalanced"’) allows equipment in- 
tended for twisted-pair media to run on 
coaxial cables or vice versa, Thus, if 
your building is wired for Token Ring, 
you may still be able to use Ethernet 
equipment on that wiring. 


Picking a Protocol Suite: 

Open or Proprietary? 

The next (and hardest) choice you'll need 
to make is what suite of protocols and 
whose software to use on your network. 
Nelwork protocols fall into two broad 


categories: proprietary standards, devel- 
aped and sold by a single vendor or a 
small group of vendors, and "open" 
standards, supported by many compa- 
nies and usually standardized by indus- 
try groups such as CCITT, IEEE, ANSI. 
and ISO. 

In the microcomputer world, the open 
standards most worthy of note are 
TCP/IP and the ISO protocol suite, 
which is still under development. Be- 
cause the latter is not yet finished or 
widely implemented, TCP/IP is likely to 
be the best choice іп this group until the 
middle of the next decade. 

Among the proprietary protocols. No- 
vell’s IPX controls the lion's share of the 
IBM PC-compatible market. while 
others (including IBM) provide networks 
based on MS-Net, NetBIOS, APPC, 
and/or LU 6.2. Apple's AppleShare 
(provided as part of the system software) 
and Sun's TOPS are popular on the Mac- 
intosh. Both these vendors seek to pro- 
vide connectivity to several different 
kinds of machines; however, since only 
they (or their licensees) can do a port to 
different hardware, you may be left walt- 
ing for software or upgrades. In some 
cases, hardware and software gateways to 
networks that speak other protocols are 
available from third parties or from the 
vendors themselves. 


Peer-to-Peer or Server-Based? 
Another important consideration you'll 
need to address when designing your net- 
work is whether you want a peer-to-peer 
network (in which any machine can share 
resources with any other) or a server- 
based network (in which only servers 
share resources). Each has its piuses and 
minuses. 

One common problem of server-based 
networks has to do with turning ma- 
chines off and on. As long as the server is 
up. it doesn't make any difference if one 
user shuts off or reboots a machine. The 
same action on a peer-to-peer network 

continued 


LAN Supplement * BYTE 235 


BUILDING HETEROGENEOUS NETWORKS 


could disrupt other people’s work. On 
the other hand, a single-point failure at a 
server in a server-based network can 
bring an entire office full of workers to a 
screeching, expensive halt. 

Server-based networks have advan- 
tages from a security standpoint. If your 
server 15 secured (Say, іп а locked room) 
and protected by passwords from illicit 
access, it’s hard to steal data from it. But 
in a peer-to-peer network, users may be 
able to snoop on one another—and it may 
be easier to obtain physical access to a 
machine that contains critical data. It's 
also easier to perform backups if most, 
or all, of the information that needs to be 
backed up is kept on a server. 

The choice between server-based and 
peer-to-peer networks is critical in a 
multivendor environment because many 
vendors offer only client or server soft- 
ware for certain kinds of hardware. 
TOPS, for instance, offers peer-to-peer 
connectivity between Macintoshes and 
PCs but only server capabilities for Suns. 
Other companies offer NetBIOS imple- 
mentations for minicomputers and main- 
frames but allow them to act only as 
ser vers despite the usual peer-to-peer na- 
ture of NetBIOS networks. Novell offers 
only server-based networks. 

As if things weren't complicated 
enough, you'll find that some of the 
server-based network packages require 
dedicated servers while others do not. 
Proponents of server-based networks 
claim that having a dedicated server pro- 
vides performance advantages, but in 
fact it's not clear that this is so. A dedi- 
cated server may be able to devote a lot of 
computing power to its one job, but the 
combined contributions of several non- 
dedicated servers may prove superior. 


Filenames and Formats: 

Smoothing Out the Differences 

One especially important problem you'll 
need to deal with in a heterogeneous net- 
work is how—or whether—it can handle 
the differences between various operat- 
ing systems' filenames and formats. 


Table 1 shows three examples of file- 
naming conventions. À filename in 
IBM's PC-DOS has up to eight charac- 
ters followed by an extension of up to 
three characters; Unix filenames allow 
up to 256 characters, and Macintosh 
names up to 32. Each operating system 
allows and prohibits different characters 
in filenames; thus, accessing a file on a 
different kind of machine may require 
you to type a filename that's “illegal” on 
your system. What's more, the charac- 
ters used to indicate a directory ("/" in 
Unix, “ \ ” in DOS, and “<” and “>” 
in TOPS-20) may be prohibited on other 
machines. Most network software at- 
tempts to solve these problems—either 
by maintaining multiple names for each 
file or by performing algorithmic trans- 
lation—but alas, few of these schemes 
are graceful. And if a server supports л 
naming conventions at once, п separate 
directories ог 27? conversions will poten- 
tially be required. 

File formats present yet another obsta- 
cle to connectivity. Sharing files with an- 
other machine isn't much use if you can't 
read them, yet even the formats of simple 
text files differ from machine to ma- 
chine. On the IBM PC, Atari ST, DEC- 
20, and VAX side, each line ends with a 
carriage return and a linefeed. Unix and 
the Amiga use a linefeed only; the Mac 
uses only a carriage return. The results 
can be confusing: When I recently tried 
to open a DOS text file from, MacWrite 
on a networked Mac, I discovered a 
strange "block" character (which turned 
out to be a linefeed) at the end of each 
line. To complicate matters still further, 
Mac files have two “forks” —a data fork 
and a resource fork—which essentially 
make them two files in one. 

Fortunately, some software products, 
such as Microsoft Excel and WordPer- 
fect, ease these differences by support- 
ing a single file format across all archi- 
tectures. (Some even support other 
vendors' formats; Macintosh Excel, for 
example, can read files produced by 
Lotus 1-2-3 on an IBM PC.) But in the 


Table 1: Examples of operating-system naming conventions for files, 
directories, and folder names. Note the diversity that must be accommodated 
when you try to share files among dissimilar systems. (Courtesy of TOPS) 


Operating system Conventions 


DOS 


Up to 8 characters, optional 3-character extension; no blank 


spaces; cannot use” / \ []:]<>+=;,°? 


Unix 


Up to 256 characters; blank spaces OK; cannot use / 


Avoid $' * 214 (1[]^ () 


Macintosh 


236 BYTE * LAN Supplement 


Up to 31 characters; blank spaces OK; cannot use colons 


majority of cases, you'll need a way to 
convert your files, and the conversion 
process may cause information to be lost. 
For this reason, it may be impractical to 
share the same copy of a file between two 
genres of machines; you might have to 
work on, say, a spreadsheet on only one 
machine and send text file output across 
the network to others. 


Peripheral Access, E-Mail, 

and Mainframe Gateways 

Most LANs provide ways to share pe- 
ripherals, but sharing devices in hetero- 
geneous networks can pose special prob- 
lems. For instance, you probably won't 
be able to print Macintosh graphics on an 
IBM Graphics Printer attached to an 
IBM PC even if the two can share the 
printer via the network. Likewise, an 
IBM PC program can use a PostScript 
driver to print graphical output on an 
Apple LaserWriter and a C. Itoh Pro- 
Writer driver for the Apple ImageWriter, 
but it probably won't be able to use a 
QuickDraw printer. Fax cards may not 
understand graphics file formats in- 
tended for a machine they don't plug into 
directly. And shared modems aren't sup- 
ported across some networks. 

Often, you can get network software 
from the same vendor who wrote your 
network software; some, such as TOPS's 
InBox, span more than one kind of ma- 
chine. Still, the protocols used by almost 
all E-mail systems are unique to the ven- 
dor that provides them. However, only 
TCP/IP's SMTP (Simple Mail Transfer 
Protocol) and the emerging CCITT 
X.400 standard are likely to be available 
from many vendors; if you're building a 
heterogeneous network, it pays to insist 
on having such a protocol available. 

One of the most asked-for features in 
heterogeneous LANs is a way to get to 
the big behemoths: software that will let 
you emulate a 3270 or other mainframe 
terminal and transfer files back and 
forth. Fortunately, almost every com- 
puter and/or network vendor addresses 
the problem—some with special hard- 
ware for each machine, and some with 
gateways that concentrate data from 
LAN workstations at a central server be- 
fore passing it on to the mainframe. 


Some Real-World Products 
In the sections that follow, ГІ! discuss 
the specifics of some popular network of- 
ferings and point out some key advan- 
tages and disadvantages relating to het- 
erogeneous networks. While this isn’t 
intended to be a review or even a compre- 
hensive survey, the products ГЇЇ mention 
continued 


Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch " , a sophisticated 
sharing device, combine it with MasterNet " 
networking software for PCs, and you've 

got an integrated solution for printer and 

plotter sharing. file transfer, electronic mail, 
and a lot more. Of course you can also 


share modems, minis, and mainframes or 


access the network remotely. Installation 
and operation is very simple. 


Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 
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MasterLink " utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 


GROSE 
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Give a Rose to your computer 
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it. We also have automatic switches, code- 
activated switches, buffers, converters. 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Hose Electronics, were not satisfied 
until youre satisfied. Thats why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 
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are representative of what's available in 
the marketplace as a whole. 


• AppieShare—AppleShare is Apple 
Computer's own server-based network 
protocol. It lets Macintoshes share files 
onan AppleShare server via either Ether- 
Talk (AppleTalk on Ethernet media) or 
LocalTalk (AppleTalk on twisted-pair). 
Peer-to-peer communications are possi- 
hie using lower-level AppleTalk proto- 


4 cols, but peer-to-peer file sharing is not 
, | 4 وک‎ supported. 
Let 5 talk Apple—like many other companies 


м | with proprietary protocols—is now be- 
| | ginning to release implementations for 

| 1 other vendors’ hardware. AppleShare 
| ab client software will soon be available for 

| IBM PCs; server software is available for 


RACET'S Cosmos 600 Optical Drive gives | ы» me А waning under үлде, | 
you nearly 600MB of removable formatted ы Ва bs н ste ا ی‎ el 
| چ‎ | implementations (e.g., Novell; see 
capacity with full Novell compatibility. = | | below); others have created hardware 
Media is ISO standard, with an average سد‎ gateways that ي‎ es “va 
; | CORR Y os L ----- | | cess servers on other kinds of networks. 
seek ame of 50ms, AND, here’s the best e 3 Notable among these units 1s the Gator- 
part, it looks like any other hard disk; | | Box from Cayman Systems, which trans- 
fully eraseable, and it's available right x m lates AppleShare requests into NFS re- 
be di - o COSMOS at ‘ts and үү" ` th NF 
for MAC & IBM! quests and transmits them to ап} 5 
now : host. This lets any machine running the 


And That's Just for Starters! NFS protocol act as an AppleShare 
| ! server. 
т New digital audio tape (DAT) with 1.25GB capacity. 


Fast transfer rates and short search times combine to make е NetWare— Novell's NetWare holds 

this an excellent choice for large volume applications. | | about 50 percent of the IBM PC LAN 

| | market. [n the IBM world, NetWare uses 

m GigaSTOR'"" series of SCSI devices provide over 16GB two proprietary protocols, called IPX 

of on line storage. | | (Internet Packet Exchange) and SPX (Se- 

quenced Packet Exchange), thal are 

а High performance series includes a proprietary IBM host somewhat similar ta Xerox's XNS pro- 
adapter and total network compatibility. А МВ cache tacols. 

RAM is expandable to over 12MB. ESDI or ESMD drives | NetWare has always supported a wide 


variety of media, including ARCnet, 
Ethernet, and the Token Ring. The 
| | Novell server software i5 also quite elab- 
Check us out, you'll find RACET's product range of integrated sub-systems and orate and includes provisions for disk 


stand alone storage and back up devices is the most complete in the industry. mirroring, backup, and E-mail. But until 
recently, NetWare ran олу on the [BM 


with a 1.25MB/sec transfer rate and integrated tape/optical 
backup. This is the network systems solution! | 


= cle жа L. | , and its clones. This changed with the ad- 
— — a DÀ vent of NetWare for VMS, which lets a 
— —ME-- i *——— VAX running under VMS act as a Net- 


Ware server. 

Last December, Novell announced 
NetWare for the Macintosh. (Developed 
in cooperation with Dayna Communica- 
lions, this product is also marketed as 
DaynaNet, a less expensive solution that 
offers fewer options.) And earlier this 
year, Portable NetWare, a version of Net- 
Ware designed to be ported to many ma- 
| | chines, made its debut. Numerous ports 

Ask your favorite retailer or VAR for more information abour RACET producers. If they are reputed to be under way to systems 

i provide product information, give usa call к tell pie ed ae Ni | make s беу manufactured by such companies as Data 

vean opportunity to provide you with RACET products along with their own special service General. NCR. Prime, Linizys, Northern 
and support. ) 

continued 
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You have to wonder why Ше 
people who design big computers 
make it so difficult for normal human 
beings to use them. 

Particularly non-technical, 
hastily trained human beings, who 
need to talk to the mainframe from 
their PCs. 

[ts been a serious dilemma. 
Until NOW! 

NOW! is a menu-making, 
macro-writing tool that 
automates the drudge work of 


IMAND UNRECOGNIZED 


658p 


PC-to-host communication. 

When someone wants to review 
their E-Mail, for instance, all they 
need do is make one menu selection. 

NOW! then takes on the tedious 
job of loading the 3270 software, log- 


NOW! Н 
PC/HOST AUTOWARE" 
1-800-426-6285 


RIA CLIN YOR CTATO Wk cad ADR 
[М WASHINGTON STATE 206-644-4011 


RUTIS n 


E-MAIL COMMAND UNRECOGNIZED 


ging onto the mainframe, and wading 
through the passwords and commands 
to arrive at the E-Mail screen. 

Its not hard to see how NOW! 
reduces wasted rime, needless stress 
and training costs. 

Nor is it difficult to find out 
more. Simply call or write and we'll 
send you a free demo disk and detailed 
information. 

All of which, you'll be pleased 
to hear, is written in a language 


called English. 
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Rack & Desk 
PC/AT Chassis 


Integrand's new Chassis/System 15 not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. Al present, over 40 optional 
stock modules allow you to Customize our 
standard chassis to nearly amy requirement, 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support aff at prices competi- 
tive with imports. Why settle for less? 


ШИН 
ІНШІ 
ШІ 


ШИП 
"ninm 


ШІП 


Наск & Desk Models 


Accepts PC, XT, AT Motherboards | 
and Passive Backplanes 


Doesn't Look Like IBM 

Augged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 

Designed іс meet FCC — 
204 Watt Supply, UL Recognized 
145W & 85W also available 


Heasonably Priced 


| 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. * Visalia, CA 93291 


209/691-1203 


TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 
We accept Bank Amencard/VISA and MasterCard 


IBM PC Xi, АТ Wademarks of International Балиев Machines 
Drives, and compeuler boards nol included 
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Telecom, and Sun Microsystems. 

Novell's networks are server-based, 
rather than peer-to-peer, networks. Each 
network must have at least one server (al- 
though a few versions allow it to be non- 
dedicated), and only resources attached 
to the server can be shared. 

Novell's VAX offering 15 а server-only 
implementation. PC users сап share files 


etWare 
supports a wide variety 
of media, including 
ARCnet, Ethernet, and 
Token Ring. 


on the WAX, use the VA X's printers, log 
onto the VÀ X with a terminal emulator, 
and even use a VAX's DECnet connec- 
tion to access other VA Xes. The VAX, 
however, cannot access files or periph- 
erals on PC-based Net Ware servers. 

NetWare also supports the Macintosh, 
but with some limitations. PC-based 
servers running version 2.15 or higher of 
NetWare can act as AppleShare servers 
as well as IPX servers; Macs and PCs at- 
tached to the server can use the same 
files. The server can also control an 
AppleTalk printer (such as a Laser- 
Writer) and allow clients on both the 
AppleTalk and [PX sides to access it. It's 
also possible to use a Net Ware network to 
carry AppleTalk packets from one 
AppleTalk network to another; Appie- 
Talk packets are encapsulated in ІРХ 
packets and routed through the Novell 
network. 

NetWare makes no attempt to translate 
files between Macintosh and PC; if the 
formats are not compatihle, it's the 
user's responsibility to find а way to con- 
vert them. Filenames are handled with а 
dual-directory approach; separate direc- 
tories are maintained for each file sys- 
tem, and changing the name of a file on 
the PC side may not cause it to be 
changed on the Mac side (a special utility 
is needed to do this). The resource forks 
of Macintosh files are invisible to DOS. 

Unfortunately, the PC-to-Mac con- 
nectivity 15 not complete. PC clients can- 
not use the Net Ware server as a gateway 
to access files on ап AppleShare server, 
nor can they communicate directly with 


Macintoshes. But for many uses, the con- 
nectivily Novell does provide is more 
than adequate. 

Novell's offerings will doubtless ex- 
pand to cover a wide variety of media on 
many manufacturers’ machines; where 
they now exist, they offer clean, pre- 
packaged solutions to many networking 
problems. However, since NetWare is 
based on a proprietary standard, there's 
no way to go to a third party or imple- 
ment it yourself, and you will probabiy 
not have a choice of implementations for 
a given machine, as you might with à 
nonproprietary protocol. Finally, if you 
own large numbers of machines that will 
probably not be supported soon (e.g.. 
Amigas or Atari STs), you may be forced 
to choose another solution altogether. 


e TOPS—The brainchild of Nat Gold- 
haber and Michael “Flash” Pflumer, 
TOPS is a network operating system spe- 
cifically designed for heterogeneous 
LANs, (The acronym TOPS, which 
stands for Transcendental Operating 
System, reflects this.) Their company, 
originally called Centram, was bought 
by Sun Microsystems, which runs it as a 
separate division. 

TOPS 15 built on the AppleTalk proto- 
col suite and uses the standard media 
supported by AppleTalk: LocalTalk ca- 
bling and Ethernet. In systems equipped 
with special hardware (a card called the 
FlashCard for the PC or an add-on called 
the FlashBox for the Mac), TOPS can 
also run FlashTalk. a sped-up version of 
LocalTalk. 

Unlike NetWare or AppleShare, TOPS 
Is а peer-to-peer network. Any computer 
can "publish" files and peripherals for 
use by others and can "mount" resources 
that other stations publish. TOPS sup- 
ports two types of media: Apple's Local- 
Talk cabling system (with an optional 
fast protocol that requires special hard- 
ware) and Ethernet. Because the lower 
layers of the TOPS protocol suite are the 
AppleTalk protocols, Media Access 
Control (MAC)-layer bridges designed 
tor AppleTalk (like the Kinetics Fast- 
Path) will work properly with. TOPS. 
However, while Macintoshes equipped 
with ù copy of TOPS can access Apple- 
Share servers, ones that don't can't ac- 
cess a TOPS server. 

Currently available are full-blown 
versions of TOPS for the [BM PC and 
Macintosh and а server-only version for 
the Sun. These are the only versions 
TOPS itself produces. However, third- 
party TOPS server software is available 
for УА Xes running V MS and Unix, and 
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We think that 
NetCommander is a better 
low-cost LAN alternative 
than any of these competitors. 
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Of course, you are entitled 
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“Тһе clear choice for a highly complete and flexible system goes to the Net Commander 
EN... 8| NC 16 from Digital Products. Aside from handling the usual tasks of device sharing and 
M AG AZINE file transfers, this system also offers virtual disk drive capabilities that work well, and it 

| “ы сап even provide such unique features as IBM 3270 access and automated tape backup. 
EDITORS’ | Its maximum speed of 115,200 bits per second gives it excellent throughput 

CHOICE. | performance for large networks..." 
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July 1989 "Data Switches: A Low-Cost LAN Alternative" 
NelCommander NC 16 July 1989 PC Magazine 


DIGITAL 
PRODUCTS, INC. 
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108 Water Street, Watertown, Massachusetts 02172 
(647) 924-1680 7 (800) 243-2333 
FAX (617) 924-7B1À | TELEX 312345 


NetCommander і a trademark of Digital Products Inc 
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Novell is readying a driver that will iet 
TOPS users access a Novell server. 

What if you want to access files on 
some other type of machine from a TOPS 
workstation? One way is to use a third- 
party TCP/IP package that can coexist 
with TOPS. Two such products are 
TOPS Terminal (developed at the Uni- 
versity of Oregon) and NCSA Telnet 
(from the National Center for Supercom- 
puling Activities). Another way 15 to use 
a Sun running both TOPS and NFS (a 
file-sharing protocol that runs under 
TCP/IP) as an NFS gateway. If the Sun 
publishes a resource to which it has 
gained access via NFS, that resource be- 
comes available on the TOPS network. It 
may also be possible to run TOPS on an 
[BM PC concurrently with other network 
software, thereby turning the PC into a 
gateway, but you'll have to experiment to 
see if this will work in your system. 


* NerBIOS—The IBM PC NetBIOS (see 
"Understanding NetBIOS," January 
BYTE) is actually an Application Pro- 
gram Interface (API) rather than a net- 
work standard. This means that there is 
no written standard for the format of the 


packets that travel across the physica! 
medium (although some are emerging; 
see below). You must generally run the 
same manufacturer's NetBIOS at every 
station on a segment of a LAN to ensure 
that the nodes can talk to one another. 

Many brands of network software, 
such as NetWare and TOPS for the IBM 
PC, provide NetBIOS emulation, which 
lets programs written for the NetBIOS 
API run on these networks. But NetBIOS 
was really intended for use in peer-to- 
peer networks based on MS-Net; the 
IBM PC LAN Program and CBIS's Net- 
work OS are two such products. MS-Net 
uses NetBIOS (which operates on the 
MAC and Session lavers of the OSI 
model) and adds ап Application-layer 
protocol called SMB (Server Message 
Block). This combination allows trans- 
parent sharing of files and peripherals 
among MS-DOS machines. 

Because the lowest layers of NetBIOS 
implementations differ, there are three 
ways to use NetBIOS in heterogeneous 
networks. The first way 15 to use a Net- 
BIOS implementation that's painstaking- 
ly reverse-engineered to use the same 
low-level protocols as IBM's products. 


The second way is to buy a NetBIOS jor 
the PC together with matching software 
for the non-PC machine (e.g., a VAX): 
the matched set of programs will, pre- 
sumably, be designed to communicate 
correctly. Another way is to use the new- 
ly emerging “NetBIOS over TCP/IP” 
standard. This standard, set forth intwo 
Internet documents (RFC 1001 and RFC 
1002), presents a standard way of trans- 
lating NetBIOS calls into TCP/IP trans- 
actions. Because TCP/IP is a nonpro- 
prietary protocol available on many 
machines, the latter solution is appeal- 
ing; Many organizations are embracing 
this standard and writing their own ар- 
plications that communicate with PCs 
using TCP/IP over NetBIOS. 


* TCPAP—A protocol suite developed 
for use on a government and research 
network called the Internet, TCP/IP is 
the most widely implemented nonpropri- 
etary network protocol. It's the most 
common protocol at universities, which 
often have computers from hundreds of 
different vendors on the same network. 
TCP/EP networks at trade shows such as 
InterOp and UniForum, comprising 


eve been in the 


networking business 
20 years, so you 
can hook up a PC 
inacouple of minutes. 
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many vendors’ machines, have been as- 
sembled tn a matter of days. [Editor's 
note: For more about TCP/IP, see "The 
Glue for internetworking " on page 221.] 
Unlike the products I’ve already men- 
tioned, TCP/IP doesn't usually come as 
à "plug-and-play" solution. You will 
probably have to buy a version for each 
type of machine you want to connect 
from a different vendor, and you'll need 
to know how the protocol works in order 
to get the network up and running. But 
the extra diligence required to assemble а 
TCP/IP network pays off; you'll be able 
(о connect virtually any machine that 
supports networking to any other. 
TCP/IP packages typically come with 
several standard applications. These in- 
clude TELNET, which lets you log onto 
а remote machine through the network; 
FTP (File Transfer Protocol}, which lets 
you transfer files to and from another 
machine; and SMTP (Simple Mail 
Transfer Protocol), which transfers E- 
mail. You can share files via Sun's NFS 
and perform interprocess communica- 
tions via Berkeley "sockets" or Sun's 
RPC (Remote Procedure Call) interface. 
The protocol suite also contains routing 


and gateway protocols that let you con- 
nect your LANs to WA Ns; not all propri- 
etary systems are designed to grow to 
this level of complexity. 

TCP/IP is available on virtually every 
machine that runs Unix. There are sev- 
eral implementations for the IBM PC 
under DOS (from FTP Software, Wol- 
longong, Excelan, Sun, and others), and 
even one (KA9Q, written by Phil Karn of 
Bell Labs) that's freely redistributable 
and comes with source code. ІВМ, 
known for its lack of support for proto- 
cols it does not control, has announced 
TCP/IP products for its mainframes. 
There's even an Amiga version of 
TCP/IP, which has been used to good ef- 
fect by scientists at SLAC, Stanford's 
linear accelerator. 

Several universities (e.g.. Stanford) 
and a few commercial sources (Kinetics, 
InterCon, and others) have developed 
implementations of TCP/IP for the Mac- 
intosh. Apple already has a TCP/IP 
product called MacTCP, and sources on 
the Internet report that Apple has ac- 
quired the rights to a compatible NFS 1m- 
plementation developed at the University 
of Michigan. Kinetics’ FastPath can 


Two minutes and 5 seconds to 
be exact. That's all the time it rakes 
alter vou install a networking card ~ 


something vou have to do lor any PC. 


Let Digital, the world's leading 
computer networking company, put 


its experience to work for vou. When 


vou want ro install, use, maintain or 
add on to a PC LAN, we make it [ast 
and easy. And with our new family 
of PCLAN/Server " 3100s and our 
networking software, we otter total 
PC integration. The kind of integra- 
uon that lets vou share tiles, applica- 


bridge AppleTalk and TOPS networks [о 
Ethernets running TCP/IP; Cayman Svs- 
tems’ GatorBox can also do this and can 
provide a hardware gateway between Ap- 
pleShare and NFS. 


Assess Your Needs 
There’s no hard-and-fast solution to the 
problem of heterogeneous networks: de- 
signing them, installing them, and keep- 
ing them running requires patience, 
skill, and expertise. Which solution 
should vou choose? The answer depends, 
of course, on your individual situation. 
If you think your long-term needs will 
be met by a prepackaged solution, by all 
means use it; it тау save you hours of 
shopping, mixing, and matching. Bur if 
no one package covers ail the machines 
you want to connect, it will be well worth 
your while to look at more "universal" 
protocols such as TCP/IP, which enjoy 
widespread, if uneven, support from 
many vendors throughout the industry. Ш 


L. Brett Glass is a freelance program- 
mer, author, and hardware designer re- 
siding in Palo Alto, California. He can be 
reached on BIX as “elass. " 


tions, mail and printers, and lets you 
access minicomputers and main- 
trames. Plus, vou get all the security 
and service you'd expect from the 
networking leader. 

What are you waiting for? 
Contact your Authorized Digital 
Distributor now. Or call 1-800-842- 
5273 ext. 200 tor more intorma- 


ion by tax or mail. . 
а" Digital 
has 
It 
NOW 
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Database 


Trends 


here's a world of difference be- 
tween where databases have 
been and where they are going. 
Databases are the major source 
of information in a computer system. 
Whether that information is your per- 
sonal tax records, а small business's in- 
ventory, or a major corporation's sales 
activity, it 15 stored in some kind of a 
database. How that database should be 
organized and structured is a matter of 
considerable debate. 

This month's In Depth section dis- 
cusses the current trends in the micro- 
computer database world. In “A Brave 
New Worid?" Fabian Pascal discusses 
the changes that have been occurring re- 
cently with databases and delves into the 
popular relational model and Structured 
Query Languages. 

In the past, most microcomputer data- 
bases have been of the stand-alone vari- 
ety. Recently, however, with the popu- 
larity and proliferation of LANs, the 
problems of database incompatibilities 
among different microcomputers have 
become more pronounced. Two major 
approaches to the database on a network 
have been developed. in "Serving Up 
Data," Mark L. Van Name and Bill 
Catchings describe one of these ap- 
proaches: the database server. In "Shar- 
ing the Wealth," Ralph Davis describes 
the other: the distributed database. 

Where are datahases going in the fu- 
ture? Basic changes in technology inay 
lead us into uncharted waters. One area 
where the mapmakers are already at 
work 1s object orientation. While still on 


the drawing board, object-oriented data- 
bases are becoming more real every day. 
In "A Family of Models," Joseph Daw- 
son describes some of the forms those 
databases may take. 

And where ts the In Depth section go- 
ing in the future? Ах vou read this, we 
are considering topics for In Depth cov- 
erage for the second half of 1990. So ГЇЇ 
turn that question around. Where do vou 
think this section should go? What topics 
should we cover? What are vour major 
concerns in computing? What do you 
want or need to know about? Please con- 
tact me at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458, or on 
BI X as "janetaz." 

—Jane Morrill Tazelaar 
senior Technical Editor, In Depth 
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Presenting Matrix Layout 2.0 


The Desktop Programming revo- 
lution has begun. More and more people 
аге maximizing the productivity of their 
desktop computers without learning to 
write a line of code. It began with Matrix 
Layout. And continues with Layout 2.0. 

More Power to the People 

Matrix invented Desktop Pro- 
gramming to let you create your own 
programs right on your own PC. Now, 
Layout 2.0 makes it even easier to create 
your own powerful. professional-quality 
applications. 

Start with Layout's tools window. 
Everything you'll need to build your 
program can be accessed by mouse or 
keystroke. 

Next, use Layout's graphics and 
text tools to build a flowchart model of 
your program. Create your own windows, 
icons, and buttons. Cut and paste func- 
uons from other Layout programs. Or 
use the BlackBox Manager to add а 
BlackBox — a pre-built capability such 
as telecommunications or dBase support 
—to your Layout program. All, without 
writing a line of code. 

Layout 2.0 is also a hypertext tool, 
allowing vou to build Hypercard'"-like 
cards, with text and graphics, and link 
them to related cards in any file. Use it to 
create cards for vour flowcharts or to 


Matrix Software Technology Corporation * One Massachusetts Technology Center в Harborside Drive » Boston, MA 02128 9 (617) 56 7-007 


With Layout 2.0, geting started 
is и easy us choosing a tool 


түн 
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using a simple flowchart 


create hypertext applications that will 
run on any IBM-compatible PC. 
Power to the Professional 

Once your program is complete. 
Layout 2.0 can automatically create a 
ready-to-run .EXE Ше for use by any IBM |. 
PC. Or have Layout 2.0 write it in Turbo E z 
C, Lattice C, Microsoft C or QuickBASIC. Р mmm mm 
The result: you've got a professional, 
stand-alone program that does exactly 
what you want it to. Use it, share it, 
modify it. You've got the power. 

And a Powerful Bargain 

For just $199.95 you get the entire 
Layout 2.0 package, including free tech- 
nical support, and more programming 
power than you've ever had on your desk- 
top. For more informauon, the location 
of your nearest Matrix dealer, or a copy 
of the Matrix Layout 2.0 VHS demon- 
stration video (just $9,95 for shipping & 
handling), call today. 

1-800-533-5644 
(in Massachusetts, 617-567-0037) 

Join the Desktop Programming 

revolution. Order Matrix Layout 2.0, today! 
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DATABASE TRENDS 


A Brave 
New World? 


Exploit the relational power and the graphical, multitasking, 
and connectivity facilities of new database environments 


TOETCSS COMICS dl à 

price. Fundamental 

changes are occur- 

ring in datahase 
management às they are in the 
entire personal computer en- 
vironment. And as new devel- 
opments proliferate in both 
arenas, the interaction be- 
tween the two becomes more 
and more unpredictable. 
Where this volatility will end 
15 unclear. What is clear, 
however, is that when the dust 
settles—if it ever does—the 
ensuing database market will 
be much different than it has 
been in functional scope, in 
the types of demands placed 
on vendors and users, and 
even in the structure of the 
industry. 

Databases are the basic cor- 
porate information source. 
Data is generated by and used 
in financial and manufactur- 
ing transactions, decision 
support tools, text and graphical docu- 
ments, desktop publishing applications, 
and so on, Regardless of its purpose and 
origin, however, multiple users must be 
able to share a lot of the same accurate, 
consistent, up-to-date information effi- 
ciently and securely, no matter what it is 
or where it is. It 15 the task of database 
management systems (DBMSes) to fa- 
cilitate this function. 
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Tradition hasn't equipped database 
management programs to fulfill this task 
effectively, no matter how easy they are 
to use. Corporate data suffers from in- 
compatibilities across different comput- 
ing platforms and even within the per- 
sonal computer environment itself. 
There is a proliferation of different prod- 
ucts, most of which were originally 
designed to work in stand-alone mode. 


They must properly address 
integrity, security, concur- 
rency, and recovery Issues, 
improve the power/ease-of- 
use ratio, minimize mainte- 
nance burdens, and maximize 
pertormance, especially over 
networks. Moreover, a vari- 
ety of nondatabase software 
packages store and manage 
their own disparate data in 
different and unintegrated 
formats. 


It's Tradition 
Data management software 
has, to a large degree, been 
constrained hy the 8088/DOS 
environment with its RAM 
(640K bytes) and disk (32 
megabytes) limitations, sin- 
gle-user and single-tasking 
capabilities, and relatively 
sluggish processing speed 
and disk access. With the ad- 
vent of the 80286 processor, 
enhancements and ways to 
work around these limitations have been 
devised. But these aren't fundamental 
changes. Moreover, the user interface is 
character-based and command-oriented. 
But while the environment imposed 
limitations, database technology itself 
also caused many weaknesses in and in- 
congruities between products. In fact, 
many popular so-called DBMSes are not 
continued 
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Table 1: The set of features composing the original relational model. Notice 


| particularly the five types of integrity constraints that ensure data accuracy 


and consistency. 


A. Structural features 

R-Tables 
e Base (stored) 
* View (virtual) 

| е Query (derived) 
e Snapshot 
Domains 
Columns 

Keys 

e Primary (РК) 

¢ Foreign (ЕК) 


. Integrity features 
e Entity integrity 
е Referential integrity 
е Domain integrity 
e Column integrity 
e User-defined integrity 


C. Manipulative features 
Basic operations 
e Assignment 
e Project 
e Restrict 
e Product 
e Union 
е Difference 


Derived operations 

e Join 

e Intersect 

e Divide 

Extended operations 
e Outer 

e Maybe 

ғ Domain override 


DBMSes at all: They are programmable 
filers at the core, leaving most of the job 
of managing databases to the users and 
providing only unproductive tools to aid 
in the task. 

First, except for the simpler tasks in 
accessing and manipulating data, you 
can’t ask for the results you want direct- 
ly. Frequently, you must create proce- 
dures (detailed sets of steps) that the sys- 
tem must follow internally to obtain 
those results. Moreover, where you want 
to perform a data operation—retrieval, 
update, or deletion—on multiple data 
records, you must iteratively loop the 
system over the records one at a time, 
keeping a count, until completion. In 
short, traditional database access usually 
requires some degree of programming 
skill. 

Second, a great deal of the procedural 
detail consists of explicit references to in- 
ternal storage structures, addressing 
mechanisms, and so on, which are irrele- 
vant to logical database tasks. Thus, 
where traditional systems fail to support 
physical data independence for applica- 
tions, they involve you in machine com- 
plexities and performance consider- 
ations, which most people are ill- 
equipped to handle and shouldn't have to 
bother with anyway. 

Third, traditional database systems 
lack a theoretical foundation. Without 
the systematic functional guidelines that 
theory could have provided, products 
were developed ad hoc. The ensuing pro- 
liferation of different solutions to a gen- 
eral set of problems is a direct conse- 
quence. The products are proprietary: 
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Despite some similarities, each one ap- 
proaches the same data tasks in its own 
unique way. 


But Is It Practical? 

Without objective criteria, you can't val- 
idate the functional correctness and 
completeness of products like these (see 
reference 1). Asa result, you end up hav- 
ing to fill the gaps with programs of your 
own and accepting disruptive revisions 
that may result in backward incompati- 
bilities. This is also why consistent prod- 
uct comparisons are difficult, and thus 
scarce. Data managers are often evalu- 
ated either against each other or against 
long arbitrary lists of features (see refer- 
ence 2). 

Often, you need technical personnel to 
mediate between end users and their 
data. Because the natural language of the 
end user differs from the procedural ma- 
chine-oriented tools that traditional 
products provide, the communication be- 
tween them is time-consuming, ineffi- 
cient, and frequently ineffective. Proce- 
dural application development is difficult 
and error-prone. 

When implementation details change, 
as they must for a variety of reasons, 
their exposure in applications imposes 
maintenance burdens. And because such 
details tend to vary across platforms, 
portability and distributivity of data and 
applications are limited. In fact, data 
sharing has been achieved with LAN file 
servers, which ship files around for 
DBMSes residing elsewhere on the net- 
work to process locally. This approach 
can be inefficient when the requesting 


applications need only a few records. 
Moreover, with this approach, integrity, 
security, concurrency, and recovery can 
be difficult to manage. 

Similarly, connecting microcom- 
puters to other platforms has been 
limited to host links. Data files of differ- 
ent formats were transferred back and 
forth for processing and storage, accom- 
panied by more or less explicit conver- 
sions and the problems that come with 
the resulting data redundancy. 

Various attempts have been made to 
overcome these limitations within the 
constraints of the personal computer en- 
vironment. Some products insulate ap- 
plications from certain physical details 
(e.g., the use of indexes). However, the 
one-record-at-a-time approach inhibits 
this capability. In this approach, the 
overall purpose of the data operations 
isn’t obvious to the database system, and, 
thus, it can’t optimize them. In addition, 
there is neither information about its cur- 
rent state nor the intelligence on which to 
base optimizing decisions, 


The Relational Model 

In 1969, mathematician E. F. Codd, 
while at IBM, developed a relational 
theory of data, which he proposed as a 
universal foundation for database sys- 
tems (see reference 3). His relational 
model, based on the set mathematics of 
relations and first-order predicate logic, 
covers the three aspects of data that any 
DBMS must address: structure, integ- 
rity, and manipulation. 

Originally, the relational model was 
presented as a set of features (see table 1) 
whose meaning and implications, while 
obvious to Codd, were misunderstood or 
distorted by others. Therefore, he sup- 
plemented them with the now-famous Fi- 
delity Rules (see table 2) to guide the 
implementation and evaluation of rela- 
tional DBMS software. [Editor’s note: 
These are known as the 12 Fidelity Rules 
although there are 13 of them. They in- 
tentionally start with Rule 0. ] Since then, 
he has refined, clarified, and extended 
the model in many ways, but the initial 
features and rules remain as valid as 
ever. 

A relational DBMS presents databases 
to the user as collections of tables—and 
nothing but tables. But these tables must 
obey a certain discipline. They must 
have unique rows (whose storage ad- 
dresses or ordering are not necessary to 
access their data), and their cells must be 
single-valued. The DBMS (not the user) 
must ensure that all database tables com- 
ply with these requirements. When they 
do, it can apply mathematical operations 
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Table 2: The 12 Fidelity Rules (as emphasized by the author). Codd wrote these rules to clarify the features in table 1 (see | 


reference 20). 


0. Foundation Rule 
Any system that is advertised as 
| or claimed to be a relational 
DBMS must 
| e manage the database 
| e entirely through its relational 
| capabilities. 


| 

| 1. Information Rule 

e All information 

in a relational database must 
be represented 

e explicitly 

e at the logical level 

° in exactly one way 

| by table values. 


2. Guaranteed Access Rule 
Each and every data value 
in a relational database is 
е guaranteed to be 
e logically accessible 
by resorting to a combination of 
e table name, 
° column name, and 
° primary key value. 


3. Missing Information Rule 
е Missing value indicators 
e distinct from 
e empty character strings 
° strings of blank characters 
e О, or any other numbers 
must 
* represent and 
e support in operations 
e at the /ogical level 
* in a systematic way 
e independent of data type 
the fact that values are missing for 
e applicable and 
e inapplicable 
information. 


4. System Catalog Rule 
The description of the database 
is represented 
° at the /ogical level 


е dynamically 

e like ordinary data 

so that authorized users can apply 
° the same (relational) language 
to its interrogation. 


5. Comprehensive Language Rule 
No matter how many languages 
and terminal interactive modes are 
supported 
e at least one language 
must be supported that is 
expressible as 
e character strings 
° per some well-defined syntax 
that supports 
e interactively 
e by program 

1. data definition 

2. integnty constraints 

3. dala manipulation 

4. views 

5. transaction boundaries 
6. authorization privileges. 


6. View Updatability Rule 
The OBMS must have 
° a way of determining 
е at view definition time 
whether a view can be used to 
e insert rows, 
ә delete rows, ог 
e update which columns 
of its underlying base tables 
and store the results 
e in the system catalog. 


7. Set Level Updates Rule 
The capability of 
e operating on whole tables 
applies not only to retrieval, but 
also to 
e insertion, 
e modification, and 
e deletion 
of data. 


8. Physical Data Independence 
Rule 
e Application programs and 
e interactive operations 
should not have to be modified 
whenever changes are made in 
e internal storage or 
е access methods. 


9. Logical Data Independence Rule 
e Application programs and 
e interactive operations 
should not have to be modified 
whenever 
е certain types of changes 
e involving no loss of information 
are made to the base tables. 


10. Integrity Independence Rule 
* Application programs and 
e interactive operations 
should not have to be modified 
whenever changes are made in 
e integrity constraints 
е defined by the dala language and 
e stored in the catalog. 


11. Distribution Independence Rule 
e Application programs and 
e interactive operations 
should not have to be modified 
whenever data 
e is first distributed or 
e redistributed 
on different computers. 


12. Nonsubversion Rule 
If a DBMS has a low-level 
(procedural) language, that 
language should not be allowed to 
e Subvert or 
e bypass 
e integrity constraints or 
e security constraints 
expressed in the high-level 
relational language. 


and strict logic to them, as if they were 
"relations." This eliminates traditional 
deficiencies and offers significant practi- 
cal benefits. 

The tabular structure is simple and fa- 
miliar. It is general enough to represent 
most types of data; it is independent of 
any internal computer mechanisms; and 
it is flexible, because you can readily re- 
structure tables vertically, horizontally, 
or both ways, through either splitting or 
joining. 

In fact, because table manipulation al- 
ways yields results that are tables them- 


selves, unlimited nesting of operations is 
also possible for relationally disciplined 
tables. Data manipulation by relational 
DBMSes consists of a well-defined, com- 
plete set of mathematical operations (see 
reference 4). If the DBMS supports the 
five basic operations and some useful 
combinations (see figure 1), data access 
no longer needs to be procedural. 

At a high level, you can specify a data 
request as a result table, in terms of the 
operations that must be performed on 
other tables to derive it. The system then 
transparently translates these logical re- 


quests into an efficient internal-access 
strategy. A relational DBMS can use in- 
formation about the database (e.g., sta- 
tistics) in its catalog (a set of tables dy- 
namically maintained by the system) to 
optimize the logical operations. 

The relational approach requires the 
system to enforce centrally (i.e., in the 
database) strict and comprehensive in- 
tegrity constraints (the five types of in- 
tegrity are listed in table 1) to ensure data 
accuracy and consistency. Thus, a rela- 
tional DBMS relieves you of developing 

coniinued 
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Figure 1: fable manipulation yields results thar are tables themselves. Thus, 
if the DBMS supports the operations shown here, data access need no longer be 


procedural. 


or maintaining integrity code in your ap- 
plications and offers a level of productiv- 
ity and reliability superior to that of tra- 
ditional systems (see reference 5). In 
addition, the relational model also re- 
quires support of logical units of work (or 
multistatement transactions), as well as 
self-recovery from operational failures 
that can corrupt the database. 

But for the practical benefits of the re- 
lational model to materialize, its struc- 
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tural, integrity, and manipulative fea- 
tures must be incorporated in the DBMS 
engine (or back end). The features are 
highly interdependent, and the lack of 
any one feature affects the support of the 
others. You can't provide all the intended 
benefits by arbitrarily implementing 
only some of the features or by simply 
adding an interface to nonrelational en- 
gines. The fidelity rules were devised to 
clarify this important point. 


The mathematical and logical basis of 
the relational toundation makes it a natu- 
ral candidate for a database standard. А 
standard based on the relational model 
would yield the best of both worlds: The 
products that complied would otfer both 
relational fidelity and standard compati- 
bility. The underlying database func- 
tions would be the same for all products, 
regardless of whether they are stand- 
alone or multiuser or what kind of front- 
end tools and applications they have. In 
addition, front-end tools such as spread- 
sheets and word processors could then all 
operate on databases, not on disparate 
files. 


Structured Querv Language 

The onlv concrete expression of the rela- 
попа! model that has gained industry ac- 
ceptance Is Structured Query Language; 
SQL is now part of IBM's Systems Ap- 
plication Architecture (SAA) strategy. 
Four SQL dialects have been incorpo- 
rated into IBM's DBMSes: DB2 (MVS), 
SQL/DS (VM), SQL/400 (05/400), and 
Database Manager (OS/2 Extended Edi- 
tion). Subsequently, SQL has been 
adopted as a standard by ANSI, the Inter- 
national Standards Organization, the 
Open Software Foundation, X/Open, 
and Federal Information Processing 
Standards. Some microcomputer imple- 
mentations have been around for quite a 
while (see reference 6), but now there is a 
real stampede. Despite the rush to SQL. 
however, most of its pros and cons (espe- 
cially for the microcomputer environ- 
ment) are poorly understood (see refer- 
ence 7). 

SOL is a language for interacting with 
relational databases, пог a full applica- 
tion development language. First, this 
keeps the well-defined, set-oriented 
database foundation distinct from the 
less precise, procedural character of 
existing programming languages. Sec- 
ond, it avoids creating yet another gen- 
eral-purpose language that, by trying to 
be everything to everybody, becomes too 
complex to master and invites compro- 
mises. Third, it eschews the lengthy po- 
litical process that would be required to 
extend standard procedural languages 
such as COBOL and FORTRAN with re- 
lational database functions. 


Using SQL 
SQL statements are embedded in pro- 
gramming languages, where they re- 
trieve sets of rows from the database, 
stepping a cursor through them one at a 
time and passing each to host-language 
variables for further processing. The 
continued 
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Table 3: Current versions of SQL lack important functions. For example, both 
the SQL standard and IBM's DB2 dialect of SQL comply only partially with | 
the 12 Fidelity Rules. 
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source code containing SQL is prepro- 
cessed to translate the embedded SQL 
statements into optimized database calls 
specific to the host language. Then the 
source code 1s compiled and executed in 
the regular way. Embedded SQL can be 
static (where the SQL statements are 
known and, therefore, can be preopti- 
mized and precompiled) or dynamic 
(where the SQL statements are specified 
by users at run time and thus are opti- 
mized and compiled then). 

Application Programming Interfaces 
(APIs) to SQL engines are also provided 
for programming languages. Here, the 
host language passes the SQL statements 
as string variables to the DBMS for exe- 
cution, and the receiving program loops 
over the resulting sets in the traditional 
way. 

The attraction of these approaches is 
that you can use SQL within familiar, 
standard (and thus portable) languages. 
However, the interface between proce- 
dural and set-level technologies is cum- 
bersome and defeats many of the rela- 
tional intentions. 

There are attempts to make SQL more 
of a development language, either by ex- 
tending it with programming constructs 
or by making dialects of SQL an integral 
part of a 4GL. These combinations are 
usually somewhat smoother, but stan- 
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dardization and portability are limited. 
SQL 15 also incorporated in front-end 
tools other than programming lan- 
guages, which, from a microcomputer 
perspective, is a more palatable alterna- 
tive. Thus, in forms-based systems, you 
can inlay SQL statements in the forms. 
Or you can hide SQL altogether with 
menu-, prompt-, or form-driven capabil- 
ities such as query-by-example, query- 
by-form, or graphical interfaces. These 


guide you in specifying the table opera- . 


tions underlying SQL, leaving the system 
to generate and execute the appropriate 
SQL statements transparently. This ap- 
proach requires good mapping between 
relational functions and these tools. This 
is the direction for the future, but most 
developers prefer, as an easier first step, 
to migrate whatever tools they already 
have to SQL engines. SQL's imperfec- 
tions (see reference 8) and its question- 
able implementation in some products 
(see reference 9) do not help. 


Fidelity vs. Compatibility 

Weaknesses in the SQL language itself 
cause some of this variation and the con- 
sequent implementation problems. The 
ANSI standard was initiated after many 
SQL dialects had already been imple- 
mented. In their current versions, the 
standard and commercial dialects are re- 


lationally incomplete (table 3 shows, for 
example, that the standard and the DB2 
dialect comply only partially with the 12 
Fidelity Rules). They also lack impor- 
tant functions and suffer from redundan- 
Cy, arbitrary restrictions and inconsis- 
tencies, failure to obey simple rules of 
arithmetic, and on and on (see references 
10 and 11). 

The standard concentrates on syntax, 
leaving important aspects such as seman- 
tics, catalogs, data types, the program- 
ming interface, and concurrency control 
to the developers. The ANSI committee 
continuously revises the standard, but a 
large committee of vendors, each with 
vested interests in their own existing 
nonrelational systems or SQL dialects, 
cannot design a correct and coherent lan- 
guage. Consequently, most SQL devel- 
opers extend their dialects beyond the 
standard to offer missing or advanced 
functionality (see reference 12). Mean- 
while, the laxity of the standard is ex- 
ploited by staking claims of compatibil- 
ity for products that are not genuine SQL 
implementations (see reference 13). 
Some even claim relational features that 
are not truly so (see reference 14). 

This creates significant difficulties for 
those who want to interface their tools to 
SQL DBMSes, and for those who must 
decide which products to choose—the 
exact problem the relational approach 
was intended to solve (see reference 15). 
Nevertheless, the fact remains that, how- 
ever imperfect or incomplete, SQL is a 
relational data language whose dialects, 
although different in many ways, have 
more in common than (as well as advan- 
tages over) the proprietary, procedural 
data languages in existence (see refer- 
ence 16). 


Connectivity vs. Portability 

It is the relational nature of SQL that has 
propelled it as the language of choice for 
connectivity. Its high level, set orienta- 
tion, and support of physical data inde- 
pendence make possible many of the cur- 
rent developments in the database arena. 
Cooperative processing (as in the client/ 
server approach), distributed databases, 
and parallel processing are all facilitated 
by relational technology. 

Cooperative processing and database 
distribution among networked heteroge- 
neous computers become possible not 
only because workstations can now com- 
municate in a standard language with 
different remote database servers. These 
things are also possible because database 
functions, including integrity and secu- 
rity, are now centrally, relationally, 

continued 
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Product Profile: mt chy at is the ap of the 
line file transfer 


in parallel mode or 200,000 baud in serial 
mode. 


Easy and Versatile 
transt ғат is easier to use 


| Remote Install — 
А file transfer utility shoul ا‎ ied 
extremely easy to use, it should also 
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“Рог pricing on ВШ, 57506 controllers and other options please call 


Call 212-517-7775 
Fax 212-249-8243 


Dealer Inquiries Welcome 


Netware version 2.0 and 2.1 are 
included. 


Features: 

Uses LPT port. 

For all IBM 

Netware 2.x compatible. 
IEEE 802.3 standard. 


PRICE 


аала ed rd 
reads or writes to the controller cache. 


мыр Since PM3011 caching 
controBers operate tra 


ROM 105 changes are not required. 


to 16MB af Cache: The PM3011 Cache 
is m 


Charge Cards Accepted: Amex, Visa, MC 


Hours (EST) 9:00 to 5: 00 
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So who cares that BYTE magazine calls 
ProBas a “Supercharger for QuickBASIC" or 
that PC Tech Journal says that ProBas is а 
ا‎ y, high-quantity package"? Who 
buys a product just because Jerry Pournelle 
said “Anyone doing serious QuickBASIC pro- 
gramming would do well to get [PRoBAs]"? And 
who cares that Wayne Hammerly calls PRoBAs 
"The greatest thing since sliced bread"? 


Who?--Only those who want to write better, 
faster, slicker programs and save hundreds of 
programming hours in the process. With all of 
that hoopla out of the way, we are formally 
announcing the momentous release of 
ProBas Version 3.1, now with over 400 
assembly routines to make BASIC programs 
faster and more powerful than you ever 
dreamed with features like: 


a A 1,000-page two-volume manual 
a Full mouse oie fae 

s Extended and EMS memory support 
e Fuil-featured windowing 

е Moveable, resizable windows 

є Screen snapshots (text & graphics) 
è Virtual screens in memory 

е Lightning-fast file UO 

е Critical error handli 

« String, array, and pointer sorts 

е Search directories and archives 


Create dazzling screens in text, CGA, EGA, 
VGA, and Hercules graphics modes with win- 
dows that can overlay one another and be 
moved and resized on the fly. Store megabytes 
of string, data, or screen snapshots in extended 
or EMS memory. Draw complex text or graphic 
screens to memory and snap them on in an 
eyeblink. The ProBas file V/O routines allow 
you to read or write huge chunks of data at a 
clip, far faster than with BASIC. 


ProBas also has over 300 other essential ser- 
vices, including handy string, date, time, direc- 
tory, and array manipulation routines; string, 
screen, and data compression routines; valu- 
able equipment and input routines; and faster 
replacements for many BASIC commands. 


Whether you are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never thought possible. ProBas allows the 
professional to write faster, tighter code in much 

ss time and allows novices to quickly and 
easily write professional-quality programs that 
would be impossible with BASIC alone. The 
bottom line is РноВав adds power and saves 
time. After all, how much is a few hundred 
hours of your time really worth? 


For all DOS versions of QuickBASIC and 
BASCOM. Just | 5149.00! 


g һы F3 


boost 
our BASIC 


On-Line Help 
For ProBas 


ProRer.. 


РяоНеғ provides on-line help for the routines 
in the ProBas library. This hypertext manual 
links directly to the QB Advisor in QuickBASIC 
4.5 so that the РяоВав reference becomes an 
integral part of your QuickBASIC on-line man- 
ual. Includes information and examples оп 
ProBas routines and helpful hints on program- 
ming in BASIC. Just $50.00! 


E су. | 5сгееп 
| НО REEN» Management 
ProScreen is a full-featured screen generator/ 
editor that will save you more design and cod- 
ing time than you ever thought possible. 
ProScreen treats screens like а word pro- 
cessor treats text to provide complete control 
over characters, colors, and placement. Design 
input screens with up to 130 fields, 19 pre- 
defined and 2 user-defined masks. Save 
screens to screen files or .OBJ files and use the 
tight BASIC/Assembly code that comes with 
PracScreen to access the screens. There's no 
kludgy code generator here! Access hundreds 
of input screens with less than 25k of total code. 
Just $99.00! 


k RO Mars. 
РвоМатн is a collection of over 150 high-level 
routines that provide mathematical functions 
and operations for programmers who often 
work in mathematics, science, or engineering. 
Complex variables, real and complex matrices, 
real and complex trigonometric and hyperbolic 
functions and their inverses, solution of linear 
equations, integration, differential equations, 
Fast Fourier transforms, graphics support, and 
many other useful routines are provided. 


Mathematics 
Library 


For years Fortran has been the language of 
choice for scientific and engineering applica- 
tions, but it lacks many of the useful features of 
QuickBASIC. РяоМатн contains most of the 
Fortran mathematical and numeric functions 
and allows you to easily translate Fortran code 
to BASIC or write new programs in BASIC, 
while retaining Fortrans numerical prowess. 


The РяоМатн manual is over 200 pages and 
provides a complete description of each rou- 
tine, including any algorithm and the mathe- 
matical formula the routine uses, shown in 
standard notation. For QuickBASIC 4 and 
BASCOM 6 only. Just $99.00! 
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Б... Bas.. TooLKir 


The Тооһ.Кіт is а collection of high-level BASIC 
and assembly modules that use the routines in 
the PnoBas library to save you even more 
hours of grunt work. Why spend hundreds of 
hours re-inventing the wheel when you can just 
plug in TooLKrr modules like: 

e Super-fast B-Tree indexing 

e Ring, Bar, Pop-Up, Pull-Down menus 

e Scroll-bar tag windows 

e Dialog boxes with radio buttons 

è Two mini-editors with word wrap 

e BCD math routines 

e Julian date & calendar routines 

è Patch .EXE files 

& Protected memory storage area 
The Тоо Кт now supports EGA and VGA 
graphics modes for menus, windows, editors, 
calendars, and more. Complete with BASIC 
source code and an all-new comprehensive 
manual. The Тоо Кїт requires the ProBas 
library and helps conserve your greatest asset 
of all—time! Just $99.00! 

TELECOMM 


ProBas тм Тоо Кт 


The ProBas TEeLECowM Тоо: Кут is а collec- 
tion of high-level communications modules that 
you plug into your code to provide popular file 
transfer protocols, terminal emulations, login 
scripts and baud rates up to 115,200 baud. You 
get: 

e Xmodem/Modem7/Xmodem-1k 

• Ymodem (single and batch) 

e CRC-16 and Checksum 

e VT52, VT100, ANSI, BBS etc. 

е Auto Dialer 4 data base 

е Documented BASIC source 
Why use clumsy SHELLs to complex terminal 
programs when you can plug just the communi- 
cations routines you need into your code? 
Implement just the features and commands 
you want. Requires ProBas. Just $75.00! 
Our thirty-day, money-back guarantee assures 
you the highest quality and our technical sup- 
port staff is always ready to help. 


m COMPUTER SERVICES, INC. 
9309 JASMINE COURT * LAUREL, MD 20707 


(800) 343-7484 


INT'L, ORDERS: (301) 853-2191 FAX (301) 725-8147 
BBS: (301) 953-7738 

Add $5.00 per item ($8.00 Canada) for shipping per order, 
Europe: $39.00 for 1st itam plus $5.00 for each additional 
item. Visa, МІС, COD. (US Only) checks and approved 
POs accepled Trademarks ProBas, РаоЯкк, uet шер EN 
РаоМатн: Hammerly Computer Services Inc Quick 
BASIC, BASCOM: Microsalt Carp 
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effectively, and efficiently managed by 
those servers. 

Only the data required by authorized 
applications is shipped over the network 
as sets, Improving performance, pre- 
serving data reliability, distributing the 
processing load, and eliminating explicit 
import/export conversions. True distrib- 
uted DBMSes will even decide which 
participating DBMS should perform an 
operation on distributed data, to opli- 
mize overall performance. Consequent- 
ly, tools and applications running on 


- he trend 
toward SQL is 
accompanied by 
technological changes 
separate from 
database matters. 


microcomputers will be able to operate 
transparently on databases residing on 


any platform, reducing the importance of 


portability. 

li's a mistake to assume, however, that 
SQL’s only value is as а standard con- 
nectivity language to link microcom- 
puters to minicomputers and main- 
frames, and that it should be ignored in 
stand-alone or single-user PC environ- 
ments (see reference 17). Easier-to-use 
toois and applications with forms, icon- 
ic, or object orientations can better ex- 
ploit the relational features underlying 
SQL (see references 18 and 19}. These 
can directly manipulate relational data as 
sets, rather than one row at a time, às 
with procedural tools. Because there is 
better affinity hetween these high-level 
development techniques and relational 
database functions, there is a great deal 
of synergy between these separate but si- 
multaneously emerging technologies. 


The Price of Progress 

Progress, however, comes at a price. The 
trend toward SQL is accompanied by 
technological changes separate from 
database matters. There is continuous 
progress in hardware: 80386, 80486, 
RISC, parallel processing. WORM 
(write once, read many times), CD- 
ROM, and erasable optical storage. As a 


new, multitasking operating system with 
a graphical user interface and large 
memory addressability, OS/2 15 being 
positioned to take advantage of these ad- 
vances and to offer easier interaction 
with the machine. There are also many 
new sophisticated microcomputer con- 
nectivity facilities (e.g., LAN Manager. 
LAN Server, and APPC). 

While the ensuing environment no 
longer holds back DBMSes, it imposes 
certain burdens on developers and forces 
users to cope with multiple conceptual 
changes. These changes can easily over- 
whelm relational benefits. Moreover, the 
move from stand-alone, single-user sys- 
tems to shared environments involves 
complexities that are unavoidable and 
similar to those experienced at the mini- 
computer and mainframe level. 

Issues such as concurrency, security, 
and data and network administration, 
which are inherently compiex and were 
ignored in traditional microcomputer 
database systems, must now be properly 
facilitated by database software and 
understood and managed by microcom- 
puter users. Anything that can be done 
under these circumstances to simplify, 
systematize, and standardize at least the 
database management component is à 
critical iinprovement—hence the value of 
relational technology. 


Misconceptions and Changes 

A major obstacle to the acceptance of the 
relational model lies in the various mis- 
conceptions about the technology pre- 
vailing today. Some of the most common 
are as follows: 


1. А relational DBMS is one that handles 

multiple files at a time. 

2. The relational approach is theoretical, 

and, therefore, it has no practical rele- 

vance for users. 

3. New technologies, such as object-ori- 

ented or semantic databases, are making 

the relational approach obsolete. 

4. SQL 15 useful only for connecting 

microcomputers to minicomputer or 

mainframe data. 

5. A SQL interface can offer full rela- 

tional benefits while preserving compati- 

bility with existing applications. 

6. Relational DBMSes require that you 

learn and use SQL directly. This is more 

difficult than using traditional data- 

bases. 

7. Ifa DBMS provides easy-to-use icons, 

menus, and screens, then you shouldn't 

care about the underlying database tech- 

nology. 

8. You can get the same full-relational 
continued 
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Unleash the 
BASIC Power 
of Hypertext! 


Qur latest BASIC-booster includes the first 
hypertext engine designed to be called from 
BASIC. With the PRoBAs HvPeERHELP 
Too. Кт you can use the hypertext engine to 
put one or more manuals on-line with full 
hypertext search facilities. Imagine having one 
or more manuals on-line with all of the fan- 
tastic hypertext abilities in the QuickBASIG 4.5 
compiler and then some: 

è Choose single- or multi-window display 

е »" егу window colors and placement 

love and resize windows with mouse or keys 

е Sophisticated mouse and keyboard interlace 

a Up to 40 bookmarks to move between hyperlinks 
In less than a dozen lines of code you can pop-up 
context-sensitive help at any time, Your users can 
then jump to related help, examples, or just browse 
the manual(s) in one or more windows that they can 
move or resize at will. The text will automatically wrap 
within the window to stay fully visible! 


Create HyperCard Applications 
Use the НүренНеіғ engine to create full- 
blown hypercard applications, Create sophisti- 
cated muiti-window, multi-thread hypercard 
stacks. Mix cards and manuals for total dala 
integration, Moving from link-to-link or card- 
to-card is instantaneous and the speed will 
amaze you. 


Adding hypertext to your applications takes 
less than about à dozen lines of BASIC code. 
Converting ASCII text to hypertext is just as 
easy—just put delimiters around keywords, 
hyperlinks, and items you want to display in 
boldface. 


Multiple Help Subsystems 


The hypertext engine is just a part of the 
НүренНеіғ Тоо. Кіт. There is à wide selec- 
lion of help subsystems with various displays, 
user interfaces, and memory requirements to 
Suit almost any need, Want a small, window- 
onented, keyword help system? It's in there! 
Need a Terminate & Stay Resident help sys- 
tem? it's in there! How айпи! а lightbar index- 
Ing system that then pops-up the selected 
text? It’s in there! 


The НүренНеіғ Too: Kir gets it's blinding 
speed by using the low-level routine in our 
PaoBas Prolessional Basic Programming 
Library HyPERHELP requires the PaoBas 
Library. See our ad on the opposite page for 
information on ProBas, shipping rates, and 
pur !hirly-day money-back guarantee, 


Special Introductory Price—tor a short 
time this powerful hypertext engine and collec- 
ton of help subsystems is available for just 
$99.00! 


n HGMMERLY 


COMPUTER SERVICES, INC. 


9309 JASMINE COURT * LAUREI JASMINE COURT * LAUREL, MD 20707 


(800) 343-7484 


INT'L. ORDERS: (301) 953-2191 FAX (301) 725-8147 
BBS i301; 953 7738 


Add $5.00 per item (15 Сі) Canada) for shipping par order 
Europe: $38 00 lor 13st ilam pigs $6 OQ dor pach additional 
Hem. Visa. MIC, COD (U5 Only] checks and approved 
POs accepted Trademarks Pilas, PaoRur. Р REEN 
РаоМатн Hammerly Computer бегегне Inc Quick 
BASIC. BASCOM Ані Don 
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Powerful Scientific/Multifont Word 
Processing at a Reasonable Price 


How are you currently producing your scientific 
documents? Are you using a "golf ball" style 
typewriter? А regular word processor, hand let- 
tering the special symbols? Are you fighting 
against a '"what-you-see-is-definitely-not-what- 
you-get" system with a special command 
language? Or are you using one of our com- 
petitors' expensive and inflexible programs? Find 
out how ChiWriter can solve your scientific word 
processing problems. 


Fom an aclum ChrMrer acres Opa 


ChiWriter is a complete word processor, designed 
especially for scientific and foreign language text. 
Its features include: intuitive formula editing com- 
mands, automatic pagination, variable headers 
and footers, footnotes, box draw mode, a notepad 
window, and an integrated spelling checker. 


Best of all, ChiWriter is completely "what-you-see- 
is-what-you-get." Even complicated formulas сап 
be entered easily because the screen display cor- 
responds exacily to the printout. 


ChiWriter runs on IBM PC compatibles with 2 flop- 
py disks or a hard disk, 384K НАМ and CGA, Her- 
cules, EGA, VGAÀ or AT&T graphics. Support for 
all popular dot-matrix printers is included. Тһе 
Laser Printer Support is required for HP Laser- 
Jet, DeskJet and PostScript printers. 


In Short: Ап easy-to-use WYSIWYG package with 
powartu! sclentific/multifon! word processing at a 
bargain price. 

PC Magazine, July 1988 


گگگ 
ChiWriter Program $149.95 |‏ 1[ | 
Г] Laser Printer Support $74.95‏ 
WordStar/WordPerlect Converter 55995 |‏ )© | 
O Chemistry Font Set $59.95 |‏ | 
Russian Font Set $29.95‏ ][ 
C ChiWriter Deluxe (all of the above) 5299.95 |‏ | 
t] Conographic Font Set $149.95 |‏ 
O MergeChi Mail Merge Program $29.95‏ | 
Г1 Index Generator $59.95 |‏ | 
O Add $5.00 for 35" Disk |‏ 
Check here for 20% educational discount |‏ © | 
(school and university teachers and students only) |‏ | 
O Shipping & handling ee‏ 
S & Canada $15 Europe, $20 elsewhere |‏ | 
Name |‏ | 
Address |‏ | 
Су |‏ | 
State Ар Country |‏ | 
Phone { ) |‏ | 
Payment by O Check © Purchase Order TI VISA O MC |‏ | 
ОМИЙ - — — Pp, |‏ | 


Horstmann Software Design Corporation 
4 Н. 2nd SL, Suite 5NM/P.O. Box 5039 
San Jose, СА 95150-5035, USA 

(408) 298-0828, FAX (408) 296-5157 


horstmann 200 
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benefits by mixing and matching any 
front-end tool with any SQL back end; 
the latter are simply becoming a com- 
modity. 


One example of the results of these mis- 
conceptions is an attempt I saw to retrieve 
100 records from a database by issuing 
100 separate SQL statements, each re- 
trieving one row. Another example is 
discounting DBMS enforcement of integ- 
rity rules because “I do that myself 
anyway." 

The relational approach is fundamen- 
tally different and shifts the burden of 
managing the database from users to the 
DBMS. Therefore, there are limits to the 
ability to extend traditional products or 
migrate existing applications to SQL 
DBMSes as is and still benefit from rela- 
tional advantages. In addition, it's un- 
likely that the DOS environment will be 
able to support the increasing sophistica- 
tion of DBMSes as their relational fidel- 
ity Is enhanced. 


Where Are DBMSes Going? 

What is badly needed is an improved, 
fully relational SOL standard that leads, 
not follows, the market. There must be 
new kinds of tools that truly exploit both 
relational power and the graphical, 
multitasking, and connectivity facilities 
of the new microcomputer environment, 
without falling into the "mainframiza- 
tion” trap. And the complexities of con- 
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nectivity shouldn't overwhelm database 
management simplicity. 

There are already signs that these fun- 
damenta! changes їп technology are re- 
structuring the industry. A handtul of 
SQL servers will emerge, with most 
other traditional DBMS vendors turning 
into front-end tool and application pro- 
viders. There will be strategic alliances 
between technologies such as hardware, 
SQL, graphics and object orientations, 
communications, and so on, because no 
one vendor can hope to address all these 
elements in an optimal way. The empha- 
sis will be on corporate rather than per- 
sonal systems, and it will probably take 
several years until beneficial results will 
materialize for informed users. 

Expect the first generation of front 
ends for SQL DBMSes under OS/2 to be 
mainly extensions of existing products. 
Take the opportunity, during this peri- 
od, to educate yourself for the new 
DBMS world. It will be braver than what 
it was, but probably not as brave as it 
should be. And it will take knowledge, 
not merely experience, to exploit the 
implications. 8 


Fabian Pascal is president of micra- 
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firm affiliated with Codd & Date inter- 
national that specializes in relational 
database management and SQL on the 
microcomputer. You can reach him on 
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war To Know A Secret 2 


filePro is the 
software of choice 
in FORTUNE 1000 
companies, govern- 
ment, thousands of 
businesses, and VAR’s worldwide. The choice is simple 
when you want portability, a powerful development 
environment, a fast and efficient database engine and 
significant productivity when developing applications. 


Key Features: 


е Total Portability from single-user to multi-user to 
networks. DOS to XENIX? to UNIX? to ULTRIX®. 


e Full Screen Editor; Fast, Easy Layout for Screens & 
Reports. 


е Development Environment, Powerful & flexible - 
great productivity. 

е Relational Database Management System. 

е Report Writer: Fast prototyping,and flexibility. 


е Award Winning Manual - covers everything filePro 
offers - cover to cover. 


..And Many More Features that will excite you. 


“Small Is Better” 
The Small Computer Company, Inc. 
41 Saw Mill River Road, Hawthorne, NY 10532 
(914) 769-3160 


XENIX is a registered trademark of Microsoft. UNIX is a registered trademark of AT&T. 
ULTRIX is a registered trademark of Digital Equipment. 


“М y Daddy says fie- 
Pro is the best Data- 
Base Management 
System and so do 
over 300,000 other 
people. He must be 
right, he helped to 
create filePro 11 
years al » 


Yet, with all these 
customers and file- 
Pro’s capabilities, we 
wondered why filePro 
wasn't as well known 
as some other DataBase Management Systems. We found 
out that we had to tell more people about filePro, but 
calling all of you on the phone would take too long. So we 
decided to let you try filePro yourself. 


Clip coupon and send check or use your credit card. 
If you decide to buy filePro we'll reimburse the cost of 
the demo system. 


Yes! lef me n on the Secret | 
Please send me a complete filePro demonstration 
system for only $50.00. 
Name 

Phone 

Company Name: 

Address 

City State 
Credit Сага: O МС О VISA #___ 1 
O Check Enclosed Expiration Date: __/ /. 
[1 DOS: П 386 XENIX 


(Hardware) (Hardware) 


O UNIX: à [1286 XENIX 


ardware) (Hardware) 


Zip. ~ 


Your Demonstration System will be shipped within 3 weeks upon receipt of yourorder. 
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Serving Up Data 


Can centralized data preserve the independence 
of individual users ? 


Mark L. Van Name and Bill Catchings 


he database server 
offers many advan- 
tages over tradi- 
tional stand-alone 
microcomputer database sys- 
tems. Supporting multiple si- 
multaneous users is perhaps 
its biggest asset, but the cen- 
tralization of data on a LAN 
has other advantages as well. 

By storing a single copy of 
each piece of information, the 
database server cuts down on 
data redundancy and incon- 
sistency. Compare this with 
an office that uses several 
stand-alone systems: If you 
store the same data—employee 
names and addresses, for in- 
stance—at each of the sites, a 
change to any data item at one 
site creates an inconsistency. 
Having only a single copy of 
the data that everyone shares 
eliminates redundant copies. 
When there is a change, all 
users have access to it. 


An Evolutionary Compromise 

Essentially, the database server is an 
evolutionary compromise berween the 
current stand-alone microcomputer data- 
base systems and the centralized data- 
base systems found on mainframes and 
minicomputers. Microcomputer data- 
bases have traditionally supported a sin- 
gle user on a single machine. The micro- 
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computer handled your entire workload, 
from database requests to front-end ap- 
plications to screen I/O. If you wanted to 
share data with someone else, you either 
had to swap data disks or take turns using 
the same system. 

By contrast, centralized mainframe 
and minicomputer database systems let 
many users share the data on a single ma- 
chine simultaneously. The central com- 


puter did all the database and 
application processing, and 
you sat at a dumb terminal. 

The client-server architec- 
ture melds these two ap- 
proaches. It uses a central 
server machine that handles 
all the hard-core database 
processing. Like the mini- 
computer and mainframe sys- 
tems, the server maintains а 
single copy of the database 
and makes it available to all 
users. The server does not, 
however, run the actual data- 
base applications or other 
front-end programs. Those 
tasks stay with the individual 
microcomputers, which be- 
come clients of the central 
server. Each microcomputer 
executes its own application 
programs and handles its 
screen and keyboard I/O. 
When an application needs 
data from the database, it uses 
а local client library to create 
a database request and send it across the 
LAN to the server. After the server re- 
trieves the desired data or performs the 
requested operation, it sends the data 
back over the LAN to the client. 

While this architecture. spreads the 
processing between the client and server 
machines, it does not spread the data it- 
self. Database systems that store their 
continued 
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The Tie That Binds 


ost database servers support SQL 

(pronounced “зедие!”), а lan- 
guage that has long been the de facto 
standard for relational database sys- 
tems. With an evolving ANSI standard 
and the support of IBM behind it, SQL 
is likely to be the dominant database 
language for servers for some time. 


Inside SQL 
The attraction of SQL is that it lets data- 


base applications issue multirecord re- 
quests to the server. The four primary 
SOL data-manipulation verbs—SE- 
LECT, INSERT, UPDATE, and DE- 
LETE—can all work on groups of 
records at a time. An application can, 
for example, issue a statement like 


SELECT NAME FROM EMPLOYEE WHERE 
CITY = "St. Louis" 


to retrieve the names of all employees 
who live in St. Louis. The statement 
goes to the server as a single request, 
and the server then performs all the pro- 


data across many different systems and 
manage the integrity of that collection of 
data are known as distributed database 
systems. А single, centralized database 
server faces a simpler task than a distrib- 
uted database system because it doesn't 
have to worry about coordinating the 
data in multiple locations. 


The Server's Demands 

The server does, however, place signifi- 
cant demands on some underlying tech- 
nologies. First, it requires a host with 
enough power to handle a multiuser data- 
base. While older microcomputers, such 
as the IBM PC XT and the early Macin- 
toshes, lack the power to support com- 
plex servers, newer machines offer far 
greater processing capabilities. In fact, 
machines built around Intel's 80386 and 
Motorola's 68030 CPUs provide power 
rivaling that of minicomputers. 

Some network vendors, such as 
Novell, are also opening their LANs to 
minicomputers, so the database server 
on a microcomputer LAN could well be a 
minicomputer. The server could also be 
a mainframe; IBM, for example, plans 
to make its OS/2 Extended Edition Data- 
base Manager capable of retrieving data 
from a mainframe DB2 database. 

The processors alone, of course, are 
not the whole performance story. 
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cessing necessary to retrieve the appro- 
priate records. 

While the server could ship all the se- 
lected records back to the client, such a 
transmission would pose a problem for 
most applications, because conventional 
programming languages are designed to 
work with only one record at a time, not 
with groups of records. Consequently, 
ANSI 5015 programming interface 
provides operations that let clients re- 
trieve the desired records one at a time. 
This approach obviously increases net- 
work overhead and runs counter to the 
notion of manipulating groups of rec- 
ords at once. Extensions to some ver- 
sions of SQL enable programs to re- 
trieve groups of records in a single call. 

SQL also provides COMMIT and 
ROLLBACK functions that let pro- 
grams manage transactions. In addi- 
tion, SQL is a data-definition language 
with which you can define databases. It 
offers commands for defining database 
tables and fields, as well as the security 
controls on those items. 


Servers demand hard disks big enough 
and fast enough to support databases as 
large as those once relegated to minicom- 
puters and mainframes. They also re- 
quire operating systems such as Unix and 
OS/2 that take full advantage of the 
power of their advanced processors and 
disks. These operating systems provide 


the multitasking and memory space that: 


advanced database systems need. While 
it's possible to build a database server on 
top of DOS, the limitations of one pro- 
cess at a time and 640K bytes of memory 
make DOS a poor server platform. 

In addition, the LAN must be power- 
ful enough to handle the load of requests 
and responses between the many clients 
and the server. Many commonly avail- 
able LANs offer the performance needed 
to support multiple simultaneous users. 

Finally, the database system must be 
able to handle multiple users while pro- 
viding reasonable levels of performance, 
security, and integrity. Because mini- 
computer database systems have already 
had to face these problems, many of to- 
day's servers have their roots in the mini- 
computer world. Oracle and INGRES ої- 
fer servers based on their minicomputer 
versions; Sybase built one of its first ver- 
sions of the Sybase/Microsoft Ashton- 
Tate SQL Server for the VAX. 

It's too early to tell how important a 


Flies in the Ointment 
While SQL is unlikely to be supplanted, 
the language is not perfect. One prob- 
lem is that no two versions—including 
the three from [BM—are exactly alike. 
SQL also lacks features that many 
critics consider important parts of the 
relational model. For example, it offers 
no direct support for primary keys— 
groups of one or more fields that must be 
unique in every record of a given type. 
You can use SQL to enforce primary- 
key constraints, but there is no enforce- 
ment of the concept built into the lan- 
guage. This is particularly onerous 
because many different kinds of appli- 
cations use unique record identifiers. 


Still the Winner 

Despite this and other problems, SQL is 
clearly the database server language of 
choice today. All the major announced 
database servers support SQL. Both its 
technical virtues and the market forces 
behind it make SQL likely to retain that 
crown for many years. 


role OS/2 will play in this area. [t does 
provide the kinds of services that these 
systems require and is thus poised to be- 
come an important platform for database 
servers. Currently, OS/2 cannot take ad- 
vantage of some of the advanced features 
of the 80386 processor, such as hardware 
memory swapping. Vendors and users 
eagerly await an 80386 version of OS/2. 
Despite this drawback, however, 
many vendors have announced OS/2 
database servers. IBM has even indicated 
that its own OS/2 Extended Edition Data- 
base Manager will eventually be able to 
act as a LAN database server. Oracle 
from Oracle Corp., the SQL Server from 
Sybase/Microsoft/Ashton-Tate, SQL- 
Base from Gupta Technology, and sev- 
eral others are available today. These 
products and others like them may give 
OS/2 the raison d'etre it so sorely needs. 


Basic Server Services 
One reason most servers are based on 
minicomputer database systems is the 
complexity of the tasks the servers must 
handle. Many current database systems 
lack the structure and capabilities neces- 
sary to support multiple users. A multi- 
user system creates demands rarely en- 
countered in stand-alone environments. 
A database server must be transparent 
continued 


How to match the best front end 
with the best back end. 


You ve invested in Ше best hardware, 
operating system and database products. 
You have a stall af programmers ready to 
са. But to build great looking applica- 
tions with the sophisticated leatures 
today’s users demand, you need a power- 
ful tront end development tool—]JAM™ 
JAM, the most advanced user interface 
management 
system on Ше 
market, does 
it all—from 
prototyping to 


And, because 
it works with 
any database 
or file manager, you get the best front 
end and the best back end. 

ТАМ ıs hardware independent, so it 
isn’t limited to one computer, database or 
operating system. In fact, JAM runs on 
everything from РС 5 to super-minis, 
works under 7 operating systems and 
provides access to a host of database 
products. Using ТАМ you can create а 
consistent user interlace across multiple 
systems and hardware platforms. 


Create colorful screens and 
nested uundeus easily. 


implementation. 


]AM works under the ШИ ШУ aperatine sv SECHS 
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JAM makes it easier than ever to design 
and revise complex applications. Using 
features like context-sensitrve help, proce- 
dural command language ( JPL), shitting 
and scrolling fields, extensive data уараа- 
lions, on-line testing, and a variety of 
visual attributes, you'll be amazed how 
quickly your applications spring to lite. 

JAM is fast, as well as tlexible. Develop- 
ment time is reduced stentficandy hanks 
to ЈАМУ powerful screen drawing utili- 
ues and comprehensive library of sub- 
routines. You can easily create and link 
together screens, windows, and menus to 
develop an application shell. Then simply 
attach the processing routines, and your 
application is complete. 


JAM 


Plus, il your back end is an SQOL-com- 
pauble relational database like Oras Je® 
SOLbase? [nformix* or Britton Lee?" 
vou ll really appreciate JAM / DBi, 
JAM 's optional database interface. With 
JAM / DBi, vou can develop entire appii- 
cations using only industry-standard 
SOL state- = 
ments апа 
ТАМЗ author- 
ing tools. 

30 f you're 
programming 
in a 3С], 
like Û or 
FORTRAN, 
follow the lead of the many Fortune 1000 
companies who have alreacly discovered 
ТАМ. 

JAM trom FYACC, It gives you the 
best at bath ends. 

Call for more information about 


flee AOE ін reiririr 
and display data. 


JAM and our 800-458-3313 
116 John Street 


demo diskette. 
New York, NY 10038 Јл. 


JYACC, Inc. 
212-267-7722 FAM No. 212-608-5753 


JYACC Application Manager. The Composer for Sophisticated Applications 
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etWare SQL is a database server 
! from Novell. It can run on any 
NetWare server. While NetWare was 
once limited to microcomputers, newer 
versions allow VAXes and other mint- 
computers to act as servers. Client ma- 
chines can run DOS, OS/2, or Mac OS. 

Under NetWare SQL, a client data- 
base application sits atop a small stack 
of database client software. The appli- 
cation can be one developed especially 
to run with Net Ware SQL or an existing 
application modified to use the server. 
Several client front ends to this server 
are available; the list includes Word- 
Tech Systems' dBXL and Quicksilver, 
Concentric Data Systems’ R&R for 
SQL, Lotus 1-2-3, and others, 

An application frames its database 
requests using XQL, NetWare SQL's 
programming interface. XQL actually 
offers two different application pro- 


to client users. Like most microcomputer 
users, you probably have a favorite data- 
base. In the client-server world, you keep 
your familiar front-end application, but 
now it gets its data from the server, not 
from your local disk. Many database de- 
velopers are moving rapidly to incorpo- 
rate this feature into their products. Mar- 
ket leaders such as Ashton-Tate (dBASE 
IV) and Borland (Paradox) have already 
announced or delivered hooks to back- 
end, SQL-based servers. 

The server side is more complicated. 
First, a server must be able to handle re- 
quests in a form suitable for transmission 
across a network. To achieve reasonable 
performance, the server must minimize 
network traffic. That usually means a 
database language that lets the clients 
work with many records at once. Not sur- 
prisingly, nearly all of these servers are 
relational database systems that use the 
SOL language to manipulate data (see 
the text box "The Tie Tbat Binds" on 
page 260). The client systems simply 
frame their requests in SQL; the server 
interprets those requests and chooses a 
reasonable strategy for executing them 
(see the text box "In the Real World," 
above). 

More difficult problems arise from the 
need to support multiple users simulta- 
neously. As long as you're only reading 
the data, there's no problem; the server 
can easily let many users read the same 
data at once. But when you start modify- 
ing data, the server must provide file- 
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In the Real World 


gramming interfaces (APIs): XQLM 
and XQLP. 

XQLM, the SQL Manager, offers a 
version of the SOL programming func- 
tions based on the ANSI SQL standard. 
XQLP offers what Novell calls its rela- 
попа! primitives—a set of proprietary, 
low-level database functions. 

XQL uses a NetWare request inter- 
face, NSREQ, to communicate its re- 
quests to the server. NSREQ passes re- 
quests to the standard NetWare shell, 
which sends them across the network to 
the server. Under DOS, NSREQ runs as 
a piece of resident code; on OS/2, it's a 
dynamic link library. 

The NetWare SOL. server uses sev- 
eral different NetWare processes to han- 
dle requests. The first process to field à 
request is NWS$SOL. There is one 
NWSSOL server process per aetive 
user. It handles some of the database 


and record-locking functions to ensure 
that each user 15 treated fairly. Fair treat- 
ment in database servers 15 based on a 
logical unit of work called a transaction. 


Atomic Transactions 

A transaction 15 a sequence of related op- 
erations that the database systern guaran- 
tees to be atomic; that is, it ensures that 
all the operations in a particular transac- 
tion either execute successfully or abort. 
Take, for example, a transaction that 
transfers money from one account to an- 
other. The atomic nature of the transac- 
tion ensures that the components— debit- 
ing one account and crediting the other— 
either both succeed or both fail. 

Most transaction-based database sys- 
tems follow three basic rules. First, they 
support two ways for transactions to end. 
А transaction can terminate normally (a 
commit operation) or abnormally (a roli- 
back operation). Abnormal termination 
means aborting every database operation 
in the transaction. 

Next, the server must guarantee that 
any database changes that a transaction T 
makes are not visible to any other trans- 
action until T commits those changes. If 
T does a rollback instead, the database 
appears essentially as if T never existed. 
By following this approach, the server 
stops other transactions from seeing T's 
changes in case T eventually aborts. 

Finally, the server must deal with the 
fact that different transactions may start 
and stop at random times, including in 


processing, but it uses Novell's Btrieve 
for its basic record management. 

Ап NWSSOL process interacts with 
the BROUTER, the Btrieve message 
router. The BROUTER is an interpro- 
cess-com:nunication program that sends 
requests from an NWSSQL process to 
the Btrieve process on the server where 
the data is stored. On a LAN with a sin- 
gle server, this function is obviously un- 
necessary, but it can be crucial on 
LANs with multiple servers. 

The actual Btrieve server is the 
BSERVER program. BSERVER han- 
dles the basic data read and write opera- 
tions and uses NetWare's Transaction 
Tracking System to support concurrent 
users. Unfortunately, Btrieve automati- 
cally locks entire tables unless the ap- 
plication issues explicit record locks. 
This approach can make locking a diffi- 
eult task. 


the middle of other transactions. Trans- 
actions that so overlap are known as іл- 
terleaved transactions. The database 
server must execute interleaved transac- 
tions so that the result of their execution 
is serializable; in other words, that it 1s 
equivalent to executing those same trans- 
actions one at a time in some serial order. 
The server doesn't have to guarantee any 
particular serial order, but it must make 
the results of each interleaved execution 
equivalent to some serial order. 

In addition, the server must meet these 
requirements in а way that provides rea- 
sonable overall performance. Locking 
entire files and executing the transac- 
tions one at a time, first-come, first- 
served, would certainly follow these 
transaction rules, but it would allow no 
simultaneous users. The database server 
has to automatically find the right bal- 
ance of table (or file), block, and record 
locks to both obey these rules and maxi- 
mize the number of users that can simul- 
taneously share the available data. 

Because the data is all in one place, 
the server must also guarantee its integ- 
rity in other ways. И must provide facili- 
ties for backing up the data and recover- 
ing it when the system crashes or the 
database is somehow corrupted. Prob- 
lems can range from simple ones, such as 
when a client machine goes down in the 
middle of a transaction, to disk catastro- 
phes that destroy all the server's data. 

Atomic transactions often play a role 

continued 
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use hard disks it thought it couldn't, all in one 
bootable piece—no artificial partitions! Span 
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in this backup-and-recovery function. 
You should periodically make complete 
backups of your server databases. The 
servers themselves typically maintain 
logs of completed transactions. When a 
single client transaction fails before com- 
pleting, the server can effectively roll it 
back to remove its effects. When a catas- 
trophe occurs, the server can use a recent 
complete backup of the database and its 
transaction log to bring the database up- 
to-date. The server first loads the backup 
and then uses the transaction log to apply 
the updates from all completed transac- 
tions; this operation is known as roll- 
forward. 


What You Gain 

Centralized data storage makes database 
backup easier. Instead of having to back 
up many different machines, you back up 
only the server. Clients needn't be con- 
cerned about backups. 

Centralization can make database se- 
curity a more manageable problem. Se- 
curing the data on a stand-alone micro- 
computer often means finding some way 
to limit access to the microcomputer it- 
self, putting a password on the whole 
database, or removing the database when 
it's not in use. Most database servers of- 
fer more powerful security functions. 
SQL, for example, includes statements 
that let you specify exactly which users 
can perform which operations on which 
parts of the database. 

The client-server architecture also has 
the potential of taking advantage of many 
different hardware and software archi- 
tectures. You can use MS-DOS machines 
and Macintoshes—and all their familiar 
front-end software—as client machines. 
The server would probably be a more 
powerful system (e.g., a minicomputer 
or an 80386-based microcomputer). The 
server can also implement a more com- 
plex operating environment than the cli- 
ent machines because only data adminis- 
trators need to use the server directly. 
Thus, the server software could run on a 
minicomputer under Unix. 

Although similar in many respects to 
distributed database systems, database 
servers offer some advantages. Chief 
among these is the fact that several dif- 
ferent database servers are commercially 
available today, and have been available 
for some time, while true distributed 
database systems are just beginning to 
appear. Database servers are also less 
complicated and require less communi- 
cations overhead than distributed data- 
base systems—largely because a server 
doesn’t have to manage data and data in- 
tegrity across multiple sites. 


What You Lose 

There are, of course, some drawbacks to 
database servers. By their very nature 
they take control away from the individ- 
ual microcomputer user and place it in 
the hands of the administrators of the 
server. Servers thus represent a move 
away from the independence of micro- 
computers and a step back toward the 
centralized control of minicomputers 
and mainframes. By contrast, both 
stand-alone and distributed database sys- 
tems let you store data where it is used. 

By placing all the data in one place, 
the client-server approach also makes the 
central server a crucial resource: Lose it, 
and you lose access to all its data. Since 
the database includes key data for all cli- 
ents, its loss can be expensive. Even if 
the server is down for only a short time, 
its loss halts all database-dependent 
applications. 

Database servers are complex pro- 
grams that require a trained administra- 
tor. While even inexperienced micro- 
computer users can often manage their 
own local databases, a database server 
administrator must understand database 
design, data integrity and security, back- 
up and recovery, and performance tun- 
ing. These are the same tasks you would 
face on a mainframe or minicomputer 
database system. 

Finally, while the performance of a 
stand-alone microcomputer database 
system is reasonably predictable, the per- 
formance of a server can vary widely, 
depending on the amount of traffic on the 
network. Poor network or server perfor- 
mance can create a serious bottleneck. 
While most servers offer some perfor- 
mance tuning options, the server's limits 
and the network's speed establish an in- 
herent performance ceiling. 


Separation of Function 

Different database servers may follow 
slightly different designs, but all empha- 
size the separation of function between 
client and server. This architecture will 
become increasingly common as LANs 
become more widespread and the need 
for a shared, consistent data store be- 
comes more apparent. Database servers 
borrow the best aspects of centralized 
data management while still preserving 
most of the independence of individual 
users. M 


Mark L. Van Name, a BYTE consulting 
editor, and Bill Catchings are indepen- 
dent computer consultants based in Ra- 
leigh, North Carolina. You can reach 
them оп BIX as “туаппате”! and 
"wbc3, " respectively. 
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120 MBytes of power, speed and security 


in a revolutionary, removable hard drive. 


t last, the Disk Pack gives 

you everything you've al- 

ways wished for in a data 
storage system. The speed and high 
storage capacity of a hard drive. The 
ease and convenience of a floppy disk- 
ette. And the safety of a tape backup. 
All wrapped up in a state-of-the-art 
rugged unit, about the size of a paper- 
back book. Designed to make vour life 
a lot simpler and more secure. 


True portability is here 
Just picture this: With the Disk Pack 
you carry vour whole work environ- 
ment with vou, wherever vou go. All 
your files, all vour data stay orga- 
nized and configured just the way you 
created them. Between 
your office and remote 
sites. Or home. Or an- 

other department. You 

can even mail a Disk 
Pack. It's that 
BÓ rugged. 


The Disk Pack frees 
you from fie сїйїїў 
of кей computers. four ігімне 
work entíronmen fis ің tbe palm af your band 


Total security for your data 
Simply slide out a Disk Pack module 
and lock away vour entire business 
customer base and payroll figures in 
a drawer or safe. Same for lawyer, 


banker or accountant sensitive data 
and Uncle Sam confidential informa- 
поп. All fully secured in a snap. 
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Blazing speed 
Rock-solid reliability 
Limitless expansion 

Breakthrough technology makes the 
Disk Pack four to five times more 
reliable than other removable prod- 
ucts. Access times as low as 14 ms 
make it one of the fastest hard drives 
on the market. The Disk Pack doesnt 
limit you to a single storage capacity 
either. You can interchange 20-, 40- 
80- or 120-MByte modules in your 


For more information call 


1-800-322-4744 


EJ DISK PACK 


The new standard in data storage technology 


Los Angeles, CA 90049 
Duk Pad ù a trademark af [EF 


system and between systems. Link 
modules up for a whopping Half- 
GByte + of on-line data. Store them 
for unlimited off-line data. And do 
lightning-fast data backups. 

That's not all. The Disk Pack turns а 
shared computer into vour fully per- 
sonal machine within seconds. It's 
ideal for space grabbing applications 
such as color graphics, CAD, or 
music. Опе Disk Pack module does 
the job of 

100 diskettes. 
Ten times 
faster. And with 
а lot less hassle. 


And thanks to 
the Disk Pack's 
unique archi- data хеситт у Lack H ашчу 
(ЕСІ Lu ГЕ, yü u | апа forget about accidentai ur 
use it equi i ly иенин data fas 
well on any Mac, Apple, PC-compati- 


ble or P5/2 computer. It's that advanced. 
Outside the USA, contact LEF, Tet: (33) 1 45 57 14 4 
217 Qual de Stalingrad 97134 [sey France 
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When something becomes a standard, And LapLink H will even install itself 
using it becomes second nature. That's true automatically on a remote computer. 
about LapLink. It’s so effective that it has That's in addition to ease-of-use and 
become the most popular productivity features like our popular split 


laptop-to-desktop and 
desktop-to-desktop file 
transfer program ever. 
And now Release Ш 
improves on the original 
with added power 
while preserving the 
simple design that has 
made LapLink the 
choice of more major 
corporalions. 
l.apLink IH offers 
both serial and parallel file 
transfer, and you can take 
advantage of parallel transfer runt heal рне 5159.95 
speeds of 500,000 baud or higher. 
[t comes with a "six headed" universal cable ) API, 
that provides you with everything you need | 
بے وعو ت‎ toe 


to use botb serial and parallel modes. 


ПАТ 


if 


= 
+] 


labāk із аге илїї A lranecdang Оле һы, eee eek o£. Aros Caporale Peis a Ek Walmark oi Federal Fipra Uarpurarsun 


Circle 299 an Reader Service Card 


screen design, flexible transler options, 
and disk and printer sharing. 


For the same fast, error- 


free file transfers between 
PCs and Macintoshes, get 


LapLink Mac. And for 
more information about 
any Traveling Software 
product, call us at 
(800) 662-2652. 
LapLink Ш. The 
standard tn file transfer 
software. 


Traveling Software, Inc. 
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үну 404-40EE 
Traveling Software Eurupe 
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Distributed database technology lets you store the pieces 
of a large database where they are most needed 


ver the past few 
years, rapid ad- 
vances in network 
technology have 
made it easier to tie different 
types of computers together. 
In the past, the primary pur- 
pose of these connections has 
been sharing printers and disk 
drives. Now, distributed 
database technology lets dis- 
parate computers and data- 
base systems share another 
Important resource: data. 
The growth of distributed 
database technology has been 
closely tied to advances in re- 
lational technology. Because 
communications overhead is a 
critical factor in distributed 
technology, a database model 
capable of moving groups of 
records between sites was à 
prerequisite for а distributed 
database system. Moving sin- 
gle records incurs a much 
higher communications cost 
and is very inefficient. Thus, the matura- 
tion of relational database technology 
was an Important step in making distrib- 
uted database management systems 
(DDBMSes) feasible. 


Describing the Distributed Database 
Several factors differentiate a distributed 
database system from a loose confedera- 
tion of autonomous sites: 


ILLUSTRATION: ROBERT TINNEY IC 1989 


Ralph Davis 


* The data that makes up the logical 
database is stored at multiple sites con- 
nected by a network. 

* At least one application takes a global 
view of the data. 

е The global application accesses all the 
sites at least once. 

“А global intelligence (1.е., a DDBMS) 
exists over and above all the local intelli- 
gences (1.e., DBMSes). Its job is to man- 


age the distributed database 
as a whole. In a distributed 
environment, such things as 
query optimization, concur- 
rency control, and transaction 
handling require a global in- 
telligence. 


Distributed databases give 
rise to some new database 
concepts that are important in 
assessing the benefits of a 
DDBMS and in gauging the 
complexity of implementing 
one. Three of the most impor- 
tant new concepts are frag- 
mentation, replication, and 
allocation. 


Fragmentation 
Fragmentation describes how 
a single table is divided 
among network sites. You can 
fragment a table in several 
ways. А horizontal fragment 
of a table contains all its col- 
umns and а subset of its rows. 
You create such a fragment by perform- 
ing a relational restrict (SELECT) opera- 
tion on a table. For example, if a corpora- 
tion has a table EMPLOYEE listing all 
its employees and wishes to store the ap- 
propriate fragments at the actual work lo- 
cations (indicated by the Emploc col- 
umn}, the following SQL SELECT 
statement creates the fragments: 
continued 
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Table 1: The allocation schema 
of the EMPLOYEE table fragments. 
Note the implementation of the 
backup scheme. 


LA EMPBIO (LA) 
EMPSAL (LA) 
EMPBIO (NY) 
EMPSAL (NY) 


EMPBIO (PX) 
EMPSAL (PX) 
EMPBIO (LA) 
EMPSAL (LA) 


EMPBIO (CH) 
EMPSAL (CH) 
EMPBIO (PX) 
EMPSAL (PX) 


EMPBIO (AL) 
EMPSAL (AL) 
EMPBIO (CH) 
EMPSAL (Ch) 


EMPBIO (NY) 
EMPSAL (NY) 
EMPBIO (AL) 
EMPSAL (AL) 
EMPBIO (CH) 
EMPSAL (CH) 
EMPBIO (PX) 
EMPSAL (PX) 
EMPBIO (LA) 
EMPSAL (LA) 


SELECT * 
FROM EMPLOYEE 
WHERE Emploc = location 


If the company has offices in New York, 
Atlanta, Chicago, Phoenix, and Los An- 
geles, this statement breaks the EM- 
PLOYEE table into five fragments. 

A vertical fragment, on the other 
hand, involves a subset of the columns of 
a table and all its rows. Suppose the com- 
pany keeps a copy of the entire corporate 
database at its headquarters in New 
York. Not all the departments in the 
company need access to all the fields in 
the EMPLOYEE table. Indeed, some of 
the fields, such as the employee's salary, 
should be accessible only to departments 
that need to know the information in 
them. The following SQL statements 
create two vertical fragments. The first 
fragment contains address information, 
and the second contains tax records and 
salary data: 


SELECT Empssn, Empname, 
Empstreet, Empcity, Empstate, 
Empzip, Empphone, Emploc 

FROM EMPLOYEE 
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SELECT Empssn, Empsalary, 
Empinctax, Empsstax, 
Emploc , 

FROM EMPLOYEE 


In creating a horizontal fragmenta- 
tion, you include all the columns 
(SELECT *) and use а WHERE clause to 
specify the rows. With vertical fragmen- 
tation, however, you use a field list to 
create a column subset and SELECT all 
the rows. You must include Empssn in 
both vertical fragments to identify each 
record. In fact, you must include it in all 
vertical fragments, both for locating the 
record and for reconstructing the unfrag- 
mented table. 

Mixed fragmentation combines verti- 
cal and horizontal fragmentation. To il- 
lustrate, suppose that within the com- 
pany's five regional offices, the same 
departmental jurisdictions apply as at 
headquarters. Thus, you still need to 
separate biographical information from 
tax and salary figures. You obtain this 
mixed fragmentation by combining the 
previous two SQL SELECTs. Therefore, 
for each location, you issue the following 
statements: 


SELECT Empssn, Empname, 
Empstreet, Empcity, Empstate, 
Empzip, Empphone, Emploc 

FROM EMPLOYEE 

WHERE Emploc = location 

SELECT Empssn, Empsalary, 
Empinctax, Empsstax, 

Empsttax, Emploc 

FROM EMPLOYEE 

WHERE Emploc = location 


This gives you 10 fragments. At each re- 
gional office, the accounting department 
has access to the tax and salary fragment, 
while human resources can get to names 
and addresses. 


Table Replication 

Replication is the distribution of tables 
around the network. You replicate tables 
for two reasons: to maximize local avail- 
ability of data and to provide backup 
copies of tables in case a particular net- 
work site fails. 

In the example shown above, a copy of 
the entire corporate database exists at 
headquarters for access by top manage- 
ment. In addition, the regional offices 
sometimes need to query each other's 
tables. While they don’t need to do this 
often enough to warrant keeping com- 
plete copies of the tables at all sites, they 
do want to be able to access the data even 
if the computer of the office that they are 


querying is down. For this reason, each 
office backs up one other office, as 
follows: 


е Phoenix backs up Los Angeles. 
* Los Angeles backs up New York. 
е New York backs up Atlanta. 

* Atlanta backs up Chicago. 

* Chicago backs up Phoenix. 


Replication provides a great deal of secu- 
rity in the event of a crash at a node, but it 
can introduce integrity problems. 


Allocation 

Allocation is a combination of fragmen- 
tation and replication. The allocation 
process decides which sites store which 
fragments and is a key element in distrib- 
uted database design. The guiding prin- 
ciple is to allocate fragments and tables 
to maximize local processing: You store 
data so that most applications need to ac- 
cess only locally stored data. 

Table replication can increase the local 
availability of data. However, for fre- 
quently updated tables, replication de- 
grades database performance, because 
all copies of a table must be updated to 
maintain the integrity of the distributed 
database. Table replication where the 
ratio of reads to writes is high, or where 
it's not critical that updates be cascaded 
immediately, can yield performance 
benefits by minimizing communications 
overhead. 

The speed of the supporting network is 
an important consideration here. The de- 
cision of a company to replicate its full 
database at headquarters means that the 
regional offices must propagate all their 
updates to headquarters. To keep com- 
munications to a minimum, an overnight 
batch process provides updates to head- 
quarters. Management can live with hav- 
ing access to yesterday's data so as not to 
impose too great a performance penalty 
on the regional offices. 

The architecture of the network plays a 
part in this decision. By having yester- 
day's data replicated at headquarters, the 
executives can view it in a few seconds. 
If they had chosen instead not to replicate 
the data, but to work with a global view 
of the data (which would have to access 
the tables in the regional offices), then 
every time they made a query, the 
DDBMS would have to reconstruct the 
data in the regional offices and transmit 
it to headquarters. With a data transfer 
rate of 56 kilobits per second for its wide- 
area network (WAN), the time for query 
retrieval using a global view could be 
several minutes. 

In a distributed database built on a 


high-speed LAN, however, the differ- 
ence in retrieval time between a fully 
replicated database and a plobal view of 
the database is much smaller. Thus, local 
availability 1s not as important in decid- 
ing whether to replicate a table. Avail- 
ability of the data in case a network node 
fails becomes the dominant consideration. 


Distributed Architecture 
Fragmentation, replication, and alloca- 
tion determine the data architecture of a 
distributed database system. This archi- 
tecture is divided into several layers, or 
schemata. 

The global schema is a description of 
the tables in the database as if they all re- 
sided at a single site. With the EMPLOY- 
EE table, the global schema contains one 
unfragmented copy of the table. 

The fragmentation schema describes 
the logical fragmenting of the tables. 
without regard to where they are stored. 
The fragmentation schema for EMPLOY- 
ЕЕ. contains 10 fragments: two vertical 
fragments (called EMPBIO and EMP- 
SAL} for each of the five regional offices. 

The allocation schema maps the frag- 


DOS 

machine can easily 

become a bottleneck 
in the system. 


ments to their physical locations. Table i 
shows the allocation schema for the EM- 
PLOYEE table. 

The local-mapping schema maps the 
allocated fragments to physical objects 
known to the loca! DBMS. Table 2 shows 
how the tables are actually used to store 
the EMPLOYEE table. 


Distribution Transparency 

Each layer of the architecture has an as- 
sociated level of distribution transparen- 
cy. The more distribution transparency a 
DDBMS о еге. the more it shields users 
and applications from the actual storage 
structure of the data. The highest level of 
distribution transparency is fragmenta- 
поп transparency. At this level, the en- 
tire database appears to users at all sites 
as if it were entirely resident at their 
sites. The DDBMS maps table references 
to the appropriate fragments. Changing 
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Table 2: The location mapping schema for the EMPLOYEE table. Note the 
backup scheme. 


LA ЕМРВІО [Emoploc IN (LA', "МҮ? 
EMPSAL [Emploc IN (LA‘, NY] 


PX EMPBIO {Emploc IM FPA’ ‘LA’ 
EMPSAL [Emploc IN ('PX'. 'LA^] 


CH EMPBIO [Emploc IN Сн! ‘PX’ 
EMPSAL [Emploc IN (Сн' 'PX^] 


AL EMPBIO [Етріос IN (АР "CHY 
EMPSAL [Emploc IN AL’, 'CH']] 


EMPBIO 
EMPSAL 


the storage schema of the database (e.g.. 
how the global tables аге fragmented, 
and where the fragments are allocated) 
does not affect users or applications. 

With location transparency, fragments 
аге visible, but their locations are not. 
Thus, an application no longer works 
with the EMPLOYEE table, but with the 
EMPBIO and EMPSAL fragments. Еп 
addition, the application must know that 
one fragment contains the records for 
New York. another contains those for 
Los Angeles, and so Forth. If the alloca- 
tion schema changes, it does not affect 
the application; however, if there is a 
change in the fragmentation schema, the 
application will need to be rewritten. 

Replication transparency is related to 
location transparency. The DDBMS han- 
dles all the details of replication, such as 
propagating updates or directing à query 
to a local copy of a table. 

With local-mapping transparency, an 
application must know not only the frag- 
ments of à table, but also the locations of 
the fragments. This level of transparency 
only shields applications when each site 
may be using a different local DBMS. 
For instance, if the Los Angeles office is 
using a nonrelational DBMS, then the 
DDBMS enables applications to refer to 
relational tables. [f the fragments move, 
your applications must be rewritten. 

Clearly, the level of distribution trans- 
рагепсу that a DDBMS offers is a major 
factor in evaluating it. 


Distributed Data Integrity 

Another essential feature in à DDBMS 15 
the ability to protect the integrity of a dis- 
tributed transaction. When à transaction 
consists of multiple operations, it's im- 


perative that the DDBMS perform all of 


them or none of them. 
Suppose the company in my example 


transfers an employee from Chicago to 
Los Angeles. If the DDBMS offers frag- 
mentation transparency, you can accom- 
plish the transfer with a single SQL state- 
ment: 


UPDATE EMPLOYEE 
SET Emploe = ‘LA! 
WHERE Empssn = !111-11-1111! 


In actuality, this statement breaks down 
into the following operations: 


1. Add the employee to EMPBIO and 
EMPSAL in Los Angeles, and to the 
backup copies in Phoenix. 

2. Update the Emploc column of EMP- 
BIO and EMPSAL in Los Angeles and 
Phoenix. 

3. Delete the employee from EMPBIO 
and EMPSAL in Chicago, and from the 
backup copies in Atlanta. 

4. Update the employee's records in the 
headquarters copies of EMPBIO and 
EMPSAL. 


{i ignore the fact that this is done as ап 
overnight batch process. The update 
actually writes a record for overnight 
upload. I express the action here as а di- 
rect update to the tables in New York.) 
The complete set of SQL statements 
required to relocate the employee 15 
shown in listing 1. This entire transac- 
tion, consisting of 14 SQL statements, 
must execute in its entirety or not at all. 
In a previous article in BYTE (see геї- 
erence 1), I discussed the two-phase 
Commit protocol in the context of IBM's 
LU 6.2. This technique has gained wide 
acceptance as the best way to guarantee 
transaction integrity in a distributed 
database environment. 
In the two-phase Commit protocol, 
Continued 
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Listing 1: The actual SQL 
statements that perform an employee 
transfer. The @ symbol followed 

by the table location is a common 
convention to differentiate local 
copies. 


INSERT INTO EMPBIO@LA 
SELECT * 

FROM EMPBIO@CH 
WHERE Empssn = '111-11-1111' 
INSERT INTO EMPSAL@LA 
SELECT # 

FROM EMPSAL@CH 
WHERE Empssn s '111-11-1111' 
INSERT INTO EMPBIO@PX 
SELECT * 

FROM EMPBIO@CH 
WHERE Empssn = '111-11-1111' 
INSERT INTO EMPSALSPX 
SELECT * 

FROM EMPSALÉéCH 
WHERE Empssn = '111-11-1111' 
UPDATE EMPBIO@LA 

SET Emploc = 'LA' 

WHERE Empssn » '111-11-1111' 


UPDATE EMPSAL@LA 
SET Emploc = 'LA' 
WHERE Empssn > '111-11-1111' 


UPDATE EMPBIO@PX 
SET Emploc = "А! 
WHERE Empssn с '111-11-1111' 


UPDATE EMPSAL@PX 
SET Emploc = 'LA' 
WHERE Empssn = !111-11-1111! 


DELETE FROM EMPBIO@CH 
WHERE Empssn = 7111-11-1111! 


DELETE FROM EMPSALCH 
WHERE Empsen = '111-11-1111' 


DELETE FROM EMPBIO@AL 
WHERE Empssn = '111-11-1111' 


DELETE FROM EMPSAL@AL 
WHERE Empssn = '111-11-1111: 


UPDATE EMPBIO@NY 
SET Emploc = 'LA' 
WHERE Empssn » '111-11-1111' 


UPDATE EMPSAL@NY 
SET Emploc s 'LA' 
WHERE Empssn = *111-11-1111' 


one site (known as the coordinator) con- 
trols the distributed transaction. The 
other sites (the participants) respond to 
its commands. The sequence of actions is 
as follows: 


Phase 1 

1, The coordinator writes a Prepare 
record to its local log file and then sends 
a Prepare to Commit record to all par- 
ticipants. 

2. The participants, on receipt of the Pre- 
pare to Commit message, attempt to 
write all the information needed to pro- 
cess the transaction to their local logs. If 
this succeeds, they write a Ready record 


to the log and send a Ready message back 
to the coordinator. If it fails, they abort 
their transaction and return an Abort 
message. 


Phase 2 

3. The coordinator evaluates the re- 
sponses. If no participant has timed out 
or answered Abort, it writes a Global 
Commit record to its log and then sends 
the participants a Commit message. 

4. The participants, on receipt of the 
Commit, write a Commit record to their 
logs, commit the transaction, and return 
an acknowledgment to the coordinator. 
5. The coordinator writes a Complete 
record to its log. 


This protocol is resilient in the face of 
network failures and site crashes. 

Thus far, no single DDBMS imple- 
ments all the features of the theoretical 
model presented here. For a description 
of an actual distributed database system 
and a demonstration of how you would 
use it to implement the example data- 
base, see the text box "DDBMS Meets 
Reality" on page 272. 


Pluses and Minuses 

Distributed database technology offers 
several important benefits. Distributed 
architecture reflects the geography of 
the business world, with global, decen- 
tralized corporations. Allowing local 
processing to be done at the local site 
serves this corporate structure much bet- 
ter than concentrating all processing at a 
central site. It also allows a smaller vol- 
ume of transactions to be handled by 
smaller, less expensive machines. 

In addition to reflecting the geography 
of today's business world, distributed 
databases can also correct some of the 
problems inherent in that geography. De- 
centralization brought with it a prolifera- 
tion of incompatible hardware, operating 
systems, DBMSes, and communications 
protocols. A DDBMS can provide signif- 
icant benefits by tying all these disparate 
local pieces into a unified global system. 

Other important advantages include 
the increases in the reliability and avail- 
ability of the system as a result of redun- 
dant data storage and the fact that a dis- 
tributed system can easily accommodate 
incremental growth by simply adding 
new machines to the network. 

Finally, intelligent use of parallel pro- 
cessing in the distributed environment 
may actually yield performance that is 
superior to centralized processing, in spite 
of the increased communications costs. 
In his book The Ingres Papers, Michael 
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DDBMS Meets Reality 


D Istributed databases exist not only 
in theory but in fact. Two of the 
most talked-about systems are Ingres/ 
Star and Oracle. 

Ingres/Star is the distributed version 
of Ingres, one of the first relational 
database implementations. Its current 
version, release 6, represents a high 
level of development in distributed data- 
base technology. 

Oracle also offers distributed pro- 
cessing, but it does not provide as high a 
level of support as does Ingres/Star. 
The distributed version of Oracle has no 
global intelligence overseeing the dis- 
tributed database. Rather, it acts as a 
loose confederation of local databases 
linked by communications drivers. 

Because of its superior support for 
distributed databases, І selected Ingres/ 
Star to demonstrate how you implement 
a real-world distributed database. 


Ingres Features 

The distributed Ingres architecture con- 
sists of three components: network 
nodes and their associated local data- 
bases, the communications links be- 
tween nodes (managed by Ingres/Net), 
and distributed databases that can incor- 
porate tables from multiple local data- 
hases. These distributed databases are 
the purview of Ingres/Star. 

You link tahles from local databases 
into a distributed database with the REG- 
ISTER AS LINK or CREATE LINK com- 
mands. These also create tables in the 
distributed database. Ingres/Star stores 
the table in a local database and places a 
link to it in the distributed database. 

A distributed database organizes 
multiple local databases into a single 
global entity. A user at any network 
node can log onto a distributed database 
and access tables in it as if they all re- 
sided right at the user's local site. Thus, 
Ingres/Star implements location trans- 
parency. 

Ingres/Star designates the network 
node where you create a distributed 
database to be the coordinator node for 
that database. This node then tracks the 
location of all the tables in the distrib- 
uted database and manages the global 
data-dicuonary tables. The ADD NODE 
command makes other network nodes 
aware of the existence and location of 
the coordinator and lets users at those 
nodes log onto the distributed database 
without knowing where it's kept. 
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Strong Points 

A critical piece of a distributed database 
management system is a first-rate dis- 
tributed query optimizer. The task of 
the optimizer is to figure out how to 
process a distributed query most effi- 
ciently. It must break the query down 
into operations on local tables and then 
determine how to move the resulting 
tables around the network. А poor dis- 
tributed optimizer can make disastrous- 
ly wrong decisions. (In reference 3, 
Chris Date presents an example of a 
three-table join where processing time 
could range from 1 second to 2.3 days!) 

Ingres/Star has a very sophisticated 
query optimizer that can analyze net- 
work conditions with a high degree of 
precision. For example, the Ingres/Net 
utility netu enables you to tell Ingres 
about the speed of each link in the net- 
work and the processing speed of the 
local CPUs. The Ingres/Star optimizer 
uses this data in its evaluation of pro- 
cessing stralegy. 

Ingres also provides gateways into a 
number of other database and file sys- 
tems, including IBM's DB2, SQL/DS, 
IMS, and VSAM; DEC's RMS; Culli- 
net's IDMS/R; and Data General's 
DG/SQL. A distributed Ingres/Star 
database can include local databases 
using any of these systems; the distrib- 
uted database still looks like a single 
Ingres database to its users. 


Limitations 
Ingres/Star does not permit multisite 
update transactions: It cannot guaran- 
tee that a transaction that has to update 
tables at more than one site will leave 
the database in a consistent state. This 
requires distributed applications to be 
less ambitious than they might other- 
wise be, and it also obliges database ad- 
ministrators to constantly monitor the 
database for any signs of inconsistency. 
Ingres/Star also lacks support for 
fragmentation and replication transpar- 
ency. As you saw, these are desirable 
features for a DDBMS because they 
pive users an integrated view of the 
global database. With Ingres/Star, vou 
don't need to know where table frag- 
ments reside, but you do need to know 
which fragment stores which data, 


A Real-World Implementation 
In the sample database, the EMPLOYEE 
table was fragmented horizontally and 


vertically. Because Ingres/Star doesn't 
support fragmentation, to implement this 
database you have to decide whether to 
reintegrate the vertical fragments (EMP- 
BIO and EMPSAL) or to treat them as 
discrete tables. The purpose of the frag- 
ments 15 to restrict access to tax and sal- 
ary information; you can get the same 
effect by creating views and defining 
authorizations on the views. This sim- 
plifies the physical structure of the data 
and provides the desired logical frag- 
mentation. To implement this pseudo- 
fragmentation, you create an EMPLOY- 
EE table, an EMPBIO view, and an 
EMPSAL view. You also create an in- 
dex, EMPNDX, on tbe Empssn column. 

Next, you need to define links be- 
tween the tables and the distributed 
database. The tables must have unique 
names; to preserve location transparen- 
cy, you should assign names that em- 
phasize logical function rather than 
physical location. One effective method 
is lo use suffixes on hase table names. 
For example, you could designate the 
New York EMPLOYEE table as em- 
ployee east, the Chicago table as em- 
ployee, midwest, and so on. The table 
employee һа stores the data uploaded 
from the regional offices, including a 
copy of New York's local data. 

You use the Ingres/Net network util- 
ity netu to define five network nodes: 
New York, Chicago, Atlanta, Phoenix, 
and Los Angeles. Each remote node has 
its own local database, and New York 
has two: one for its local data and one 
for the global corporate data. The data- 
һаве are called уі nq, vi new york, 
vi atlanta, vi chicago, уі phoe- 
nix, and vi la. 

You create the distributed database 
and the local database at the New York 
node witb the following commands: 


crentedb vi hq 
createdb vi new york 
createdb vi ddb/d 


The /d parameter indicates that the 
database vi ddb is distributed, rather 
than local. Once a database is created, 
you enter 


sql vi ddbj/d 
to load the SQL interpreter and connect 


it to the new database. To enable trans- 
parent access to the database from the 


nodes, you enter an ADD NODE com- 
mand for every node on the network. 


Creating the Local Databases 

Once the distributed database is estab- 
lished, every node must create its local 
database with its tables and associated 
views and index and then link them into 
the distributed database. For example, 
the Chicago office would first create its 
local database (vi_chicago) and access 
it with the SQL interpreter. At this 
point, Chicago creates its local copies of 
the EMPLOYEE table, the EMPBIO 
and EMPSAL views, and the EMPNDX 
index, 

To link these objects into the distrib- 
uted database, Chicago goes back into 
the SQL interpreter. This time it con- 
nects to the distributed database and 
uses the following REGISTER AS 
LINK commands to enter the local ob- 
jects into the distributed database: 


REGISTER TABLE 
employee midwest 

AS LINK FROM EMPLOYEE 
WITH NODE - CH, 
DATABASE = vi chicago 


Ш 


REGISTER VIEW empbio_midwest 
AS LINK FROM EMPBIO 

WITH NODE = CH, 

DATABASE = vi_chicago 


REGISTER VIEW empsal midwest 
AS LINK FROM EMPSAL 

WITH NODE s CH, 

DATABASE = vi_chicago 


REGISTER INDEX empndx midwest 
ON employee midwest 
AS LINK FROM EMPNDX 


Repeating these steps at all five regional 
offices completes the creation of the dis- 
tributed database. 


Replicating the Tables 
In the theoretical design, the company 
implemented a circular backup scheme 
whereby each regional office maintained 
on-line backup copies of the tables for 
one other site. This introduces an addi- 
tional level of complexity into the dis- 
tributed database because every time а 
user updates a local table, the backup 
copy must also absorb the change. 

Such complexity creates problems in 
three areas. First, transmitting the 
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Listing A: Ingres/Star SQL statements that upload updates to the 


headquarters database. 


DROP TABLE employee_hq_backup 


CREATE TABLE employee hg backup 
AS SELECT * FROM employee ра 
WITH NODE = НҮ, 

DATABASE = vl ha 


(If this step falls, we cancel the upload.) 


ОВОР TABLE employee hq 


CREATE TABLE employee. nq 
AS 

SELECT * FROM employee emst 
UNION 

SELECT * FROM employee. south 
UNION 

SELECT * FROM employee mldwest 
UNION 

SELECT * FROM employee mountaln 
UNION 

SELECT ^ FROM employee west 
WITH NODE = NT, 

DATABASE = vi hq 


CREATE INDEX empndx hg ON employee hq(Empssn) 


changes to the backup site increases 
communications costs and degrades 
performance at the primary site. Sec- 
ond, someone or some application has to 
know about the duplicate copy of the 
table and take responsibility for propa- 
gating the update. Third, this system, 
by definition, eliminates efficient sin- 
gle-site update transactions—all up- 
dates involve two sites. 

The first problem involves a trade- 
off. If vou don't maintain backups, you 
increase performance and lower costs, 
but you also sacrifice availability and 
reliability. This is à management deci- 
sion, not a technical issue. 

The second problem is technical. If 
the DDBMS provides replication trans- 
parency, application programs need not 
worry about backups; the DDBMS han- 
dles all the complications. However, if 
it doesn't, applications must propagate 
the updates. If the replication strategy 
changes, so must the applications. Be- 
cause Ingres/Star doesn't currently sup- 
port replication transparency, the bur- 
den lies entirely with programs and 
users. 

The third issue is critically impor- 
tant. If all transactions are multisite, 
you depend on the DDBMS to protect 
them. It must therefore implement some 
form of Commit protocol to protect their 
integrity. However, because Ingres/Star 
doesn't do this at present, you can't be 
sure that both the primary copy and the 


backup will be updated successfully. 
Thus, it's better to err on the side of cau- 
tion and not permit an interoffice query 
if the target site is down. The strategy of 
backing up each site's tables at one 
other site should be abandoned. 


Collecting the Tables 

Collecting the tables at headquarters 
presents no problems. In fact, it's quite 
easy, and any network node can do it 
simply by connecting to the distributed 
database. Listing A shows the SQL 
statements that perform the uploads. 
Because the update transactions use the 
DROP TABLE and CREATE TABLE 
statements, you should keep а backup 
copy of employee hq (called em- 
ployee Па backup) for protection in 
case the CREATE TABLE fails. Again, 
I emphasize that any node in the distrib- 
uted database can execute this pro- 
cedure. 

That wraps up the Ingres/Star imple- 
mentation of the sample database. Al- 
though the hypothetical design of the 
database had to be scaled back to ac- 
commodate Ingres/Star, the resultant 
system remains quite useful. Consider- 
ing that Ingres/Star could have imple- 
mented this database even though the 
local database systems might be a mix 
of DB2, IMS, and Ingres, you begin to 
see the value of distributed database 
systems in a heterogeneous network 
environment. 
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Stonebraker presents benchmark test re- 
sults that show distributed Ingres outper- 
forming single-site Ingres when parallel- 
ism is maximized (see reference 2). 

On the downside, distributed data- 
bases entail considerable communica- 
tions overhead, especially in WANs with 
relatively slow data transfer rates. The 
distributed query optimizer must mini- 
mize this overhead. If it makes a wrong 
decision, the DDBMS may perform very 
poorly when it tries to move large quanti- 
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ties of data over slow transmission lines. 
Also, transaction management, con- 
currency control, and recovery from fail- 
ure present major challenges when you 
develop a DDBMS because they entail 
considerable software complexity. Con- 
sider them carefully because they are 
important in protecting data integrity. 


Poised for Rapid Growth 
Because of their speed, LANs are ideal 
platforms for distributed database sys- 
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tems. The communications overhead is 
much lower than that on a WAN. Thus, 
LANs are well positioned to exploit the 
parallel processing that DDBMSes offer. 

OS/2 and Unix/Xenix provide the op- 
erating-system support that a DDBMS 
requires. To coordinate processing on 
multiple sites, the DDBMS must be able 
to initiate software activity at those sites. 
This could mean loading and executing 
programs or waking up a server process. 

Although a microcomputer running 
MS-DOS can provide this service 
through interrupts, it must run in dedi- 
cated mode. In addition, because an MS- 
DOS machine can service only one re- 
quest at a time, it can easily become a 
bottleneck in the system. Only a com- 
puter running a multitasking operating 
system can provide high performance in 
a DDBMS. 

With the availability of high-speed 
LANs and powerful! multitasking operat- 
ing systems, the microcomputer environ- 
ment is poised for rapid growth in dis- 
tributed database technology. ш 
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Just Being Fast Isn't Good Enough... 
Micronics 25 MHz and 33 MHz motherboards allow 
you to maneuver in the 386 fast lane! 


Some manufacturers push components and designs to 
improve performance and reduce their costs. Pushing 
components, even a little bit, creates the kind of heat 
and stress that cause systems to crash and data to be 
lost forever. 
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including UNIX and 05/2 require high levels of design 
sophistication. Large databases, spreadsheets and 
multiuser applications also have complex critical tim- 
ing requirements. Micronics motherboards are built to 
meet these needs. 

е Advanced engineering, 
m high quality, and unequalled 
reliability: motherboards created 
by Micronics to help keep you in 
= the 386 fast lane! 

Call now for more infor- 
mation and the Micronics sup- 
plier nearest vou. 
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y of Models 


Can object-oriented databases be 
as successful as relational databases ? 


hen the dust 
from the great 
database de- 
bate settled in 
the early 1980s, the relational 
data model emerged as the 
sine qua non of database de- 
sign technology. However, 
people found that the rela- 
tional model is weak in han- 
dling certain types of applica- 
tions: specifically, complex 
design applications such as 
CAD and computer-aided 
software engineering. 

For instance, an electrical 
engineer's CAD software 
typically includes schema- 
capture editors, design-rule 
checkers, and circuit-layout 
programs: all subsystems that 
require massive amounts of 
persistent data. Such an appli- 
cation places demands on con- 
ventional databases that they 
cannot easily satisfy. These 
include the ability to model 
very complex data and evolve the data- 
base without affecting the current appli- 
cation base. Over the last few years, re- 
searchers have developed object-oriented 
database management systems to better 
meet the needs of complex applications. 


Object Orientation 
In an object-oriented programming envi- 
ronment, an object is an entity with à pri- 
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vate memory and a public interface, You 
use messages to instruct an object to re- 
port on or alter its private memory. Mes- 


sages are implemented by procedures 


(1.е., methods) that have special privi- 
leges in accessing the object's private 
memory. All objects belong to a class 
(1.е., a type) that defines the messages 
that the object can understand and re- 
spond to. A class inherits all the mes- 


sages from its superclasses. In 
simple terms, an object con- 
sists of both private data and 
the methods that can act on 
that data. 

Object-oriented databases 
are rooted in the same con- 
cepts as object-oriented lan- 
guages, but they add charac- 
teristics such as persistence, 
concurrency control, resili- 
ency, consistency, and the 
ability to query the database. 
You can program an object- 
oriented database with a com- 
putationally complete pro- 
gramming language and 
include more of the applica- 
tion execution in the database 
itself. By including more of 
the application code in the 
database (which is the locus 
of sharing), it becomes possi- 
ble to share the application 
semantics embedded in the 
code. The database system 
can use additional knowledge 
about these programs to optimize query 
processing and to control the concurrent 
execution of transactions. 

Unlike the relational data model, a 
single object-oriented data model has yet 
to emerge. Instead, research continues 
on a number of models (see references 1 
through 8) that share several high-level 
features. Development also proceeds on 
canted 
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a few commercial products. 

Despite the lack of a single data 
model, research into the design of object- 
oriented databases shares many common 
goals. One goal is to provide a system 
with tools for building extensions. You 
need extensibility because new applica- 
tions often involve unpredictably com- 
plex forms of data that evolve over time. 
A fixed set of data-structuring primitives 
won't adequately support arbitrary new 
design data. Extensions add functional- 
ity to the data model at a level indistin- 
guishable from the built-in primitives. 

One way you can provide extensions is 
to create new types. A type is a template 
that indicates how you can manipulate 
the type's instances. In programming 
languages, type checking is commonly 
performed to ensure that the types of ex- 
pressions match the context in which they 
are used. For example, when making an 
assignment, the type of the variable to 
the left of the operator must be compat- 
ible with the type of the expression to the 
right. 

An important aspect of a type system 
is whether type checking is done at com- 
pile time or at run time. The Trellis/ 
OWL language (see reference 9) devel- 
oped by Digital Equipment Corp. com- 
bines strong typing, abstract data types, 
and inheritance. The resulting language 
also type checks at compile time. 

Creating new types is not new to data- 
bases, but the idea that a type encapsu- 
lates its representation is. Earlier data- 
base models provided you with a fixed 
set of built-in types and a small set of 
type constructors (e.g., records). You 
could build new types with the type con- 
structors, but these new types didn't 
allow for operations that were different 
from those defined by the type construc- 
tor (e.g., for records, the operations are 
the basic get-value and set-value opera- 
tions on its fields). In other words, there 
is no way you can hide the representation 
of a new type. 

Encapsulation lets you build a system 
from modules that you access through a 
well-defined interface. The abstract 
data-type approach defines the interface 
by a set of strongly typed operation (or 
method) signatures. It also requires that 
each type T define a representation R 
(some other data type). An instance of R 
must be allocated whenever an instance 
of T is created. This representation stores 
the state of the object. Only the methods 
are allowed to access the representation, 
so you can change the representation 
without disturbing the rest of the sys- 
tem—all you have to do is recode the 
methods. 
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You also characterize object-oriented 
data models by their ability to make ref- 
erences through an object's identity 
(which is something about an object that 
remains invariant across all possible 
modifications of its state). You can use 
this identity to point to an object. Point- 
ers have been a part of most modern pro- 
gramming languages for some time and 
were a part of some early database 
models (e.g., CODASYL). By contrast, 
the relational model is value-based be- 
cause it lacks this notion of identity. 

Another object-oriented model feature 
is a typing scheme that includes some 
mechanism—dubbed inheritance—by 
which type definitions can be related to 
each other through a type lattice. The 
basic notion is that you modify type defi- 
nitions incrementally by adding subtype 
definitions that modify the original type. 
The combination of the supertype and 
the subtype produces a completely de- 
fined new type. 


Database Considerations 
Object-oriented databases are first and 
foremost databases. As such, they must 
provide the features and functions you'd 
expect from modern database systems. 
Among these features are persistence, 
concurrency control, resiliency, consis- 
tency, and associative access. 

Persistence is an object's ability to 
outlive the process that created it. A per- 
sistent object exists in a memory space 
that is not dependent on any single com- 
putational entity. This persistent mem- 
ory space—the database—can store a 
large number of objects, more than will 
fit into the virtual memory of a process. 
It typically provides some special storage 
structures (e.g., B-trees) that allow you 
to search and access this collection of ob- 
jects efficiently. 

Many concurrent processes (i.e., 
transactions) can share the persistent 
memory space. The medium of sharing 
is usually the object. Concurrent access 
to the shared objects requires that opera- 
tions from these transactions be synchro- 
nized so you don’t obtain unexpected 
results. 

A database must also be resilient or 
fault-tolerant in the sense that if a system 
failure occurs (whether hardware or soft- 
ware), inconsistencies are prevented. 
Most database systems approach resilien- 
cy by requiring that applications divide 
their work into transactions. The system 
will guarantee that a transaction either 
completes successfully or has no effect 
on the database at all. This guarantees 
that transactions behave as atomic units 
of work. 


Each program accessing a database is 
a potential source of inconsistency. Data- 
base systems guard against these errors 
by describing a set of constraints that 
must be maintained by all program up- 
dates. A sample constraint might be 
"Employees cannot make more money 
than their managers." The system will 
block any program that attempts to vio- 
late a constraint. Constraints are usually 
captured as a predicate calculus-based 
language or set of rules. There is great 
interest in enriching the type systems of 
object-oriented databases to incorporate 
this type of constraint knowledge. 

The final characteristic that an object- 
oriented database must address is asso- 
ciative access, or queries. A query is 
constructed from a set of operations that 
are defined on collection types (e.g.. 
sets). These operations return new struc- 
tures based on the original database. Re- 
lational databases have been very suc- 
cessful at achieving these capabilities. 
Much current research focuses on wheth- 
er or not an object-oriented database can 
be as successful in this area. 

The question is whether object-ori- 
ented databases can handle query optimi- 
zation extensibly and in such a way that 
storage details are encapsulated or hid- 
den from the interface. Since queries can 
contain arbitrary combinations of user- 
defined operations, it's difficult for an 
optimizer to discover equivalence-pre- 
serving transformations. The optimizer 
must be able to figure out when a trans- 
formation is less expensive than the orig- 
inal when the implementation is hidden. 


Relating to the Relational 
The relational model is the state of the art 
in the commercial database field. There- 
fore, it is worthwhile to explore how ob- 
ject-oriented databases differ from their 
relational counterparts. 
Relational databases present you with 
a view of the persistent data space, con- 
sisting of primitive values of integers. 
reals, and strings, and structured values 
represented as tuples or sets of tuples 
(i.e., relations) over these primitive 
values. (A tuple is a one-dimensional 
table. A set of tuples constitutes a two- 
dimensional table.) This high-level view 
of data is very convenient for applications 
that primarily produce reports. It is a 
hindrance, though, for programs that are 
at the same level of complexity as a CAD 
system or program development environ- 
ment. These programs require tight con- 
trol over how storage is used. They often 
need to use data structures like stacks, 
queues, or streams of bytes. An object- 
continued 
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oriented database lets you create abstrac- 
tions that match the data structures that 
are needed for intricate tasks. 

The relational data model is value- 
based, as opposed to earlier, identity- 
based data models like CODASYL. This 
distinction is based on the mechanisms 
that a data model provides for relating 
objects to one another—a fundamental 
part of any database model. A value- 


f the 
clusters are set up 
properly, the number 


of disk faults declines. 


based system expresses the relationship 
between two objects by embedding the 
same (or a similar) value in two or more 
related objects. An identity-based model 
can relate two or more objects indepen- 
dently of embedded values or the context 
in which they are embedded. 
Object-oriented database systems 
share this identity-based characteristic 
with network models like CODASYL. 
However, this one similarity is not 
enough to conclude that the models are 
essentially the same. Object-oriented 
models add abstract data typing based on 
behavioral modeling (i.e., methods or 
operations) and an incremental modifi- 
cation mechanism in the form of inheri- 
tance, resulting in a model that is quite 
different from its network predecessors. 
Although object-oriented systems can 
form references based on identity, this is 
not the sole basis for relationships in the 
model. A model such as Brown Univer- 
sity' s ENCORE (see reference 8) сап re- 
late objects through properties as well. A 
property is a reflection of the abstract 
state of an object. As such, a property P 
relates an object X to a set of objects S 
with no statements about how this rela- 
tionship is computed. It could be com- 
puted by a direct reference to the identity 
of S (or its members) or by matching 
values for other properties as a join. 
Consider the following type definition: 


Define Type Employee 
Properties 
name: String 
dept: Department 
projects: Set of Project 


The dept property, which expresses 
the department that a given employee 
works in, could be implemented by an 
embedded object identifier that refers di- 
rectly to an object of type Department. 
On the other hand, if the representations 
for both the Employee and the Depart- 
ment types are tuples in a relation, the 
dept property could be implemented by 
a relational query of the following form: 


dept(e) = Project((Join(Select 
(Employee,name = name(e)), 
Department) , Department) 


In this way, an object-oriented database 
provides a framework for unifying 
value-based and identity-based access. 

An object-oriented database must be 
able to define new abstractions and to 
control the implementation of these ab- 
stractions. From the above example, you 
can see that it’s possible to combine both 
identity-based and value-based relation- 
ships at the implementation level while 
retaining the same abstraction at the logi- 
cal level. The particular choice between 
these two may have an impact on the per- 
formance of certain queries. 


Implementation Considerations 

Due to the nature of the applications they 
support, object-oriented database imple- 
mentations entail some unique problems. 
For many design applications, it’s im- 
portant to be able to traverse a graph 
structure efficiently. Tools like a design 
rule checker in an electrical CAD appli- 
cation require that, given one compo- 
nent, the system must be able to quickly 
reference the other components con- 
nected to it. If a program is working ona 
circuit board, it will often require the 
backplane that that board is connected 
to. Although you can view this kind of 
access as a degenerate query, other im- 
plementation techniques might be more 
useful for this type of access than tech- 
niques that have been designed for que- 
ries over large sets. 

One way you can improve perfor- 
mance in this situation is to minimize the 
probability that traversing an edge in the 
graph will cause a disk fault. You can do 
this best with intelligent prefetching. 
Often a scheme is used that allows appli- 
cations to create arbitrary-size collec- 
tions of objects (called clusters) that are 
stored contiguously on the disk. When- 
ever any object in a cluster is accessed, 
the entire cluster is read (prefetched) into 
the memory of the application. 

If the clusters are set up properly, the 
number of disk faults declines. Deter- 
mining how to automatically configure a 
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set of clusters for a particular pattern of 
accesses will require more research. 
When using an object-oriented data- 
base to serve a network of workstations, 
you designate one or more machines as 
object servers that will supply applica- 
tion programs with objects as needed. In 
such a system, you need to minimize 
workstation and server communications. 
The intelligent caching of objects 1п a 
manner related to clustering techniques 
is a useful way to reduce communica- 
tions. The point is to keep objects as 
close as possible to their point of use. 
Pointers to objects in programming 
languages are implemented by virtual 
memory addresses. For persistent ob- 
jects, you must use pointers that are not 
dependent on the object’s physical posi- 
tion, since there is no guarantee that the 
position will remain constant between 
uses by different processes. Instead, you 
would typically use some kind of system- 
generated surrogate. Dereferencing 
these pointers usually requires looking 
up the value in a hash table to locate the 
object on disk. Once the object is located 
and read into virtual memory, you'll 
need to eliminate the overhead inherent 
in this table lookup. Various schemes 
have been proposed for temporarily re- 
placing the disk-based pointer with a vir- 
tual memory address and then swapping 
it back to the disk-based surrogate when 
the object is returned to the disk. 
Another classic way to improve data- 
base performance is to introduce auxilia- 
ry access methods that can be used to 
limit the amount of searching required. 
Indexes have normally been used in this 
way to increase the system's ability to 
process queries efficiently. However, in- 
dexes on method results introduce prob- 
lems for object-oriented databases. 
Unless you restrict the kinds of indexes 
that can be constructed, it's difficult to 
know when an index requires updating. 
Index structures can be useful for 
managing large collections of objects or 
for handling very large objects (e.g., bit 
maps). The EXODUS storage system de- 
signed at the University of Wisconsin 
(see reference 2) constructs a tree for 
large objects, so you can retrieve smaller 
pieces more efficiently. The tree struc- 
ture allows you to access a sequence of 
bytes from the middle of a large object 
without having to read the entire object. 


Query Processing 

A query is a high-level specification of a 

set of objects you want to access. You 

usually specify a query using a special 

language that allows you to describe what 
continued 
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you want 10 retrieve without requiring а 
statement of how to go about doing it. It's 
the query processor's job to figure out 
the most efficient plan for retrieval. 
Query languages (1.e., fourth-generation 
languages) and their associated optimiz- 
ers have been one of the major achieve- 
ments of the relational approach. 

Some proposed extensions to existing 
relational query languages embed object- 
oriented facilities in relational languages 
like SQL. Others propose a set of opera- 
tions that you can apply to aggregate ob- 
jects, thereby providing an object-ori- 
ented query algebra. 

Non-first-normal-form relations (іп 
which a cell in the relational matrix con- 
tains more than one value) address the 
problem of expressing complex objects 
with components that can be sets of ob- 
jects. They extend the conventional rela- 
tional model by allowing the value of an 
attribute (1.e., the contents of a cell) to be 
а record, а vector, or another relation. 
Object-oriented databases solve this prob- 
lem, but they also introduce ideas of iden- 
tity, data abstraction, and inheritance. 

Queries in the object-oriented model 
can be cast as expressions involving spe- 


t's the 
query processor 's job 
to figure out the best 

plan for retrieval. 
اسي‎ 


cial methods defined on the types that 
are defined for aggregating objects (e.g., 
Set, List, and Tree). As a simple exam- 
ple, the type Set would define a method 
as follows: 


Select(S1: Set(T), P: 
Predicate) -> 52: Set(T) 


The predicate is a function of the form 
P(t:T) -» Boolean. The output argu- 
ment 52 is a subset of all the elements of 
the first input argument 51 such that they 
satisfy the predicate P; that is, 


Select (S, P) = Í = | s inSand P(s) ) 


The Select operation would be part of à 
query language and is similar to the 
Select operation in the relational al- 
gebra. 

Why 15 querying in an object-oriented 
model different from querying in the re- 
lational model? Because you can con- 
struct an algebra for expressing queries 
over sets of objects. One problem in- 
volves optimizing these expressions. In 
the relational model, queries are cast in 
terms of well-defined operators over 
very simple structures (1.е., normalized 
relations). In the object-oriented models, 
queries can involve operators for newly 
defined abstract data types. Each new 
type, by introducing new operations, 
creates a new algebra whose properties 
are unknown to the query optimizer. If 
you don't know the algebraic properties 
of these new operators, it's difficult to 
transform query expressions into alter- 
native equivalent forms. 

This problem has been addressed in 
the EXODUS project (see reference 10). 
Here, the optimizer is extended after be- 
ing supplied with transformation rules to 
cover new data-model features. These 

continued 
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rules transform query trees with opera- 
tions for internal nodes and stored data 
for leaf nodes into equivalent query 
plans. A plan 15 also a tree with lower- 
level access routines as internal nodes 
and sequential data sets as leaf nodes. 

Encapsulation of implementations by 
abstract types presents another problem 
for query optimization in object-oriented 
databases, Even if you could produce 
transformed versions of queries, you 
must be able to determine the relative 
costs of processing these query expres- 
sions. Processing costs are typically de- 
pendent on the underlying storage struc- 
tures for the objects and their aggregates, 
which might be difficult to determine 
from the implementation of the methods. 

For example, if a given set 5 is imple- 
mented by a B-tree on some attribute A, 
then retrievals over 5 on attribute A will 
likely be relatively inexpensive. Know- 
ing about the existence of such storage 
structures seems at first to be a violation 
of encapsulation. 

Encapsulation is a principle of good 
software structuring that is important to 
preserve between application-level mod- 
ules. The query optimizer is а trusted 
component of the database system; it can 
look inside an abstract data type and de- 
termine the implementation. There is 
still a question about how this can be ef- 
fectively managed if the implementation 
can be based on other types. Graefe and 
Maier (see reference 11) have suggested 
a technique, called revelation, by which 
an abstract data type can reveal to the op- 
timizer details about its implementation. 
This revealed behavior 15 given as ex- 


pressions that are equivalent to pieces of 


the query in terms of the lower-level im- 
plementation types. 


Transactions 

To preserve the correctness of the data- 
base in the face of concurrently execut- 
Ing processes, database systems define 
an alomic transactions concept. Transac- 
tions are units of work that, when al- 
lowed to proceed concurrently, are guar- 
anteed to produce results that are 
equivalent to the results produced by 
serial execution. Any interleaving of op- 
erations that preserves this property 1s 
considered serializable. 

Many implementations have been pro- 
posed that guarantee serializable execu- 
lions. Most are based on read/write se- 
mantics. That 15, the reads and writes on 
а data item X are both defined te conflict 
with other writes on X. The data man- 
ager then decides when to schedule a 
read or write so that serializability is 
maintained. 
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Object-oriented 
database 


Hepository 2 | 


An object-oriented database 

uses abstraction to ensure 
interoperability between older 
applications and newer ones. Older 
applications access their data repository 
ах before. Newer applications take 
advantage of the abstraction 
mechanisms provided by the object- 
oriented database to access both old- 
style and newer repositories. 


Object-oriented databases present an 
opportunity to improve on more tradi- 
tional approaches. In the object-oriented 
approach, the database system knows 
more about the operations being per- 
formed. They arc not simply reads or 
writes, but rather have more semantics. 
For example, for a queue data type, vou 
would have operators like enque and de- 
que. From one point of view, these can 
be considered a write and a read, respec- 
tively, but if vou take the special seman- 
tics of these operators into account, you 
can achieve a higher degree of concur- 
rency. 

Suppose you have a queue object Q 
and two transactions, T] and T2. H TI 
has done an engue оп Q, then T2 would 
be prevented from doing а deque on Q by 
common read/write semantics until. T1 
has committed. However, if vou notice 
that, for nonempty queues, these two op- 
erations do not affect each other's re- 
sults, you can allow them to proceed 
without conf lict. 

For cooperative applications like those 
seen in design environments, the notion 
of serializability 15 too strong a correct- 
ness criterion. Designers interact with 
many of the objects іп their environment 
by using graphics-oriented editors. If you 
consider а session with an editor (or 
group of editors) as a transaction, serial- 
izability. gets in the way. Designers do 
not serialize. Instead, they share infor- 
mation in incomplete states with each 
other. 

Furthermore, a single transaction. T 
might touch objects that are connected 


through complex integrity constraints 
with a large number of other objects. If T 
is to check and adjust the state of these 
objects so that they remain consistent, 
then T must acquire locks (read and/or 
write) on all of them. This reduces the 
amount of concurrency possible between 
long design transactions. Researchers 
are beginning to propose schemes to 
allow users to customize the correctness 
criteria that the system imposes. 


Distributed Objects 

When supporting a network of design 
workstations, you must confront the ad- 
ditional problems presented by a distrib- 
uted database environment. To simplify 
programming and preserve data inde- 
pendence, distributed databases strive 
for transparent distribution. You should 
be able to name the data the same way 
you would in centralized databases. The 
system is responsible for locating the re- 
quired data items and updating them 
atomically. You only have to worry about 
logical issues. As the data is redistrib- 
uted throughout the network, the pro- 
grams remain invariant—the system gen- 
erates new optimizations for processing 
queries that require data from different 
sites, depending on the current locations 
of the data. 

In an object-oriented database, pro- 
grams (more correctly, methods or oper- 
ations) are often viewed as objects and 
thus can be moved around the distributed 
database just like any other object. When 
performing a computation or processing 
a query, the system has the choice of 
moving the data to the programs. or the 
programs to the data. When executing a 
method M оп a very large object X, it’s 
often more reasonable to move the meth- 
od to the machine on which X resides. 

You can also use caching strategies in 
a distributed system. As objects move 
from machine to machine, retaining 
local copies for some period of time can 
often shorten subsequent retrievals. 

If object placement is not done care- 
fully, the interpretive nature of distrib- 
uted object-oriented systems can create 
acute performance problems. Late bind- 
ing of method names to method bodies 
requires looking at several objects to de- 
lermine what code needs to run. Mini- 
mizing communications by careful ob- 
ject placernent and by using an intelligent 
planner makes a huge difference in the 
performance of a distributed object-ori- 
ented database. The planner determines 
the order of operations, the machines 
that perform them, and the location that 
receives the result. 

conrinued 
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Networks made up of heterogeneous 
systems are a problem in a distributed en- 
vironment because there 15 little control 
over the characteristics of the participat- 
ing systems, yet these systems must work 
together. This heterogeneity can take 
several forms based on differences in the 
underlying data formats of the participat- 
ing tools and systems, in the languages 
used for developing applications, and in 
how designers need to share information. 

The abstraction mechanisms otf object- 
oriented systems can be used to build 
bridges to existing data repositories, 
which become the implementation vehi- 
cle for new abstract types. The represen- 
lation for this new type would be some 
data structure that the foreign data repos- 


itory supports. Whenever a method of 


this new type is invoked, the method 
code would make a call to this repository 
to access the external representation. Ап 
old application would access and update 
persistent data the same way it always 
has, but a new application would access it 
through abstract types that are defined in 
the object-oriented schema (see figure). 
Although this might be somewhat slow, 
the ability to access data across different 
storage systems is often a requirement. 


Other Features 

The literature on object-oriented data- 
bases often discusses features that are nol 
required to achieve true object orienta- 
tion but are useful to a database system 
for CAD applications. These include ver- 
sion control, complex objects, and long 
(and cooperative) transactions. They ap- 
pear in this context more for their appli- 
cability to design environments than to 
any inherent object-oriented nature. 

А version managernent facility within 
an object-oriented database lets vou look 
at an object as a set of snapshots over 
time. There are several concerns with 
implementing version management, 
however. One is the basic structure of a 
set of versions. A database must be able 
to handle situations where two or more 
processes propose to update the same ob- 
ject. One solution is to branch the ver- 
sions, especially when these competing 
versions conflict on some basic assump- 
tions, Additionally, you may want to pro- 
vide 3 mechanism whereby branching 
versions can merge. 

Another set of questions concerns how 
you reference the members of an object- 
version set. One method is to reference 
them statically by version number. Ап- 
other is а dynamic mechanism that uses а 
function to return a specific version. 
This function might return different ver- 
sions at different times. 
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Complex objects model objects that 
are built out of other objects. The crux of 
а complex-object facility ts the semantics 
of the part_of relationship; that is, the 
relationship between the constituent ob- 
jects and ihe complex object. Work in 
this area 15 concerned with allowing the 
database system to ascribe additional be- 
havior to the part of relationship that 
affects the behavior of other operations. 
For example, when an object 1s deleted, 
you want the objects that are contained 
(1e., related by the part of relation- 
ship) by it to be deleted also. For more 
detail on optimizing access to complex 
objects, see reference 12. 

Non-first-normal-form relations ad- 
dress the problem of expressing complex 
objects with components that can be 
structured objects. They extend the con- 
ventional relational model by allowing 
the value of an attribute to be a record, à 
vector, or another relation. 


The Sum of the Argument 

Object-oriented databases are designed 
to meet the data-handling needs of com- 
plex design applications. While the data- 
modeling facilities of these systems re- 
semble object-oriented programming 
languages, the database systems embed 
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persistence, concurrency control, recov- 
ery, consistency management, and a 
query language. 

In addition, object-oriented databases 
might design the data model somewhat 
differently from their language counter- 
parts to effectively support database fea- 
tures. An example of this is the way the 
model incorporates aggregates (1.¢., 
sets) into the system. Sets form the basis 
for efficient queries. 

The history of database management 
is filled with proposals for competing 
data models. Each model has its own set 
of strengths and weaknesses. The object- 
oriented approach can unify some of 
these dissimilar approaches by providing 
a model that is based on abstraction, and 
that allows type designers to use what- 
ever technique best suits their applica- 
tions as an implementation of basic func- 
tionality. Although many research 
questions remain unanswered, the ob- 
ject-oriented data model holds the prom- 
ise of providing advanced data handling 
for today's increasingly complex appli- 
cation environments. Ш 
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Monia 994.75 PANASONIC Laser Printer 131900 Mod [Рах Card FOXBASE Pius 187.75 
1 wi40MB H.D. 7 . odemsi/Fax caras 
New! РС-464 D 229.75 10 MHz, 512K, 1.2 Floppy Drive, S A NEU HAYES Par Modem 1297s PARADOX 30 438.75 
TOSHIBA «eti store ому) | Seagate 40MB Hard Orive (40ms)| TOSHIBA зок in store ony) Мем! AVES 2 CALL. “БАМЕМОНКОВ see 
р NEW! Expresswnter 301 С Е 2 Modem L New! INTUIT Quicken 30 35.95 
-1000 CALL Т-1200Н8 CALL 1569 75 Zoom 2400 External Modem 117.76 AEAL World 4 т 1 149.75 
NEWI T-1600 CALL a NEC SIEARA (Медет) Pocket Modem 105.00 DAC Easy Accounlng 30 55.00 
NEW! T-5200 CALL NEW! AST BRAVO 2668 MHz 1 2 Ғор. МЕС 2200 307.95 NEC PS200493.95 US hobolics 9600 679.75 ONE White Pius 84.75 
Supersport 286 Model 20 w/20MB Herd EQUITY 1+, 1-380K Floppy Drive, 1-20MB OKIDATA PRINTER RIBBONS NOLO Will Maker 30.95 
Orive 2799.75 Hard Drive CALL OKIDATA 320 330.00 OKIDATA 292 Ribbon 5.49 BACK Il by Gazelle 58.75 
298 w/40MB Hard Drive 3149.75 OKIDATA 393 1019.00 EPSON Ongnal EX-800/1000 Color 13.99 FASTBACK Plus 99.75 
NEC m COMPATIBLES, OKIDATA Laserine 6 CALL МЕС Р?/Р2 Pubbon 44% — SPWRITE 44.75 
mpatibie, 1- y Drive, MAX й 
PROSPEED 386 3997.00 — 1.20MB Hard Drive 709.95 STAR DISKETTES NORTON Advanced Ubites 79.75 
ULTRALIGHT 2М8 2399.75 |ВМ.АТ Compatible, 12MHz, 512K 12 МХ-1000 160.90 NX-1000C 189.00 MICROSOFT Quick C W/Assembler 133.75 
PROSPEED 288 w/40MB CALL Floppy Drive, Seagate 40MB Hard Огме PRINTER SALE! BORLAND Turbo C Pro 157.00 
SANYO (28ms) 1154.75 р R E б А E! ; DESKVIEW 75.00 
SLT-16 w2-Drives 879.90 —VENDEX Haadster НІ CA. ERE NE DOES з RT MALE PAST by Future Computer 67.75 
wk : 
BONDWELL La to Accessories DICONIX 300 Marrow Printer 349.75 БЖК dm TURBO EMS by Lantana e 
Bondwell Laptop 206, 10MHz, 20MB Hard WORLD T 2400 Модет/Ғ ах454.7% NEW! HP Oeske! Plus 689.90 FUJI MF2/DO Rainbow 10.49 HYPERPAD by Bnghthail 58.75 
Осме 1200 Modem. Вы. Mew! DICOMIX 150 Pius Printer 329.75 HP Lasere il w/Toner CALL FUJI MF2 HO 26.49 CHESSMASTER 2100 29.95 
tery & Case 2149.00 TARGUS Nylon Case 57.95 APPLE imagewrter П 439.00 MAXELL Diskerts CALL SIERRA Space Quest Ш 33.75 
2 1 
FAX MACHINES TYPEWRITERS Dictation TELEPHONES 


a 


CALL UF-140 
CALL  UF-150 iN STOCK 


UF-t35 
UF-145 


ЦҒ-250 IN STOCK UF-260 IN STOCK 


FaxPhone 8 CALL  FaxPhone 15 CALL 
FaxPhone 20 CALL  FaxPhone 25 CALL 


FAX 225 CALL FAX 270 CALL 

FAX 350 CALL FAX 450 САЦ. 

FAX 630 CALL FAX 705 CALL 
RICOH 

FAX-2SE CALL FAX35 САЦ. 

FAX-65E CALL FAX-75E САП 
MURATA 

M-900 CALL M-1200 529.90 

M-1400 CALL M-1600 629.90 

M-1800 CALL 


PANASONIC 
KX-F 80 CALL KX-F 100 CALL 
КХР 120 CALL KXF 220 CALL 
KX-F 320 CALL 


TOSHIBA Price Break 


3300 749.90 3700 1049.90 
Model 30100 699.90 
BROTHER 

FAX 200 

FAX 210 wiAnewering Machine CALL 
FAX PAPER 

62“ x08" 49.85 BH" x164 50.90 

897228” 74.95 

FAX Clearung Kit 29.95 


2000 CALL 
5000 САЦ. 

PWP-TOOOLT Laptop CALL 
TYPEWRITERS 
XL-1500 САЦ XL-800 САП 
XD-5800 CALL XD-7600 CALL 


PWP Start-Finte Кя 39.95 
Түргелтіес Sian-Rite Kit 29.95 
Pnntwheels es. 10.95 
Mult Strive Film Dr 74.95 
Correctable Ғат Dz. 34.95 
Litt-OnN Correcting Cassette Dz. 44.95 
Cover-Up Correcting Cassette Dz. 48.95 
Deta-Drske Ох. 34.95 
CoronaCalc 44.95 
Sheet Feeder UPWP-5000 9329.90 
Panasonic 
KX-W1000 Word Processor CALL 
KX-W1500 Word Processo IN STOCK 
KX-W1510 WP w/Sheetteeder CALL 
KX-R430 CALL  KX-R440 CALL 


KX-R800 Word тише риси 
L 


WP-B0 Word Processor CALL 
WP-75 Word Processor CALL 
WP-80 Word Processor CALL 
AX-26 CALL  AX-28 CALL 
Accessones CALL 


Equipment 


COPIERS 
Canor » 


OLYMPUS Pearicorder 


L-200 129.90 $907 35.90 
5-41! 59 90 5930 99.90 
т.1010 Transcriber 169.90 
5-804 119.95 568 CALL 
T. 100 CALL T-2020 CALL 
PANASONIC 
RN-15 119.90 AN-36 179.90 
RIN-89 79.90 НМ-1060 29.90 
RN-1080 34.95 НМ-1150 39.90 
RN- 125 58.90 AR-900 179.90 
RA-870 249.90 Rf-980 278.90 
SANYO 
ТАС-8100 CALL TRC-5680 79.90 
TRC-2550 149.90 
TRC-5200 229.90 ТНС-5020 179.90 
TRC-4300 227.90 TRC-4030 176.90 
TRC-8000A 227.90 ТАС-В010А 165.90 
TAC-8700 239.90 TRC-3070 185.90 
TAC-9100 239.90 ТНС-9010 199.90 
SONY 
M-1008 219.90 M740 35.90 
M-750N 49.90 TCM-5000€V 369.90 
BM-12 CALL ВМ-17 CALL 
BM-580 CALL 81-500 CALL 
BM-75 CALL ВМ-80 CALL 
BM-815T CALL ВМ-820 CALL 
NORELCO 
585 99.90 592 119.90 
а 134.95 NT-V 199.95 
МТ-\л 219.90 NT-Vil 247.90 
МП 164.95 МС-У 199.95 
2595 119.90 
205 287.90 505 319.90 
510 309.90 805 629.90 
MC-3000 299.90 MC-4000 379.90 
2505 399.90 2510 334.95 


РС-3 i 359.90 PCS Н 90 
PCL Ы Legai Sue 630.90 
PCS CALL PC-6RE 859.90 
NEW! PC-7 Zoom Copier CALL 
Bisck 79.95 
89х1! Paper (5000 sheets) 49.50 


CALCULATORS 
& DATABANKS 


yy HEWLETT 

ЖЖ PACKARD 

HP 108 Business 34.45 
HP 12C Financial 59.90 
HP 148 Business 58.90 
HP 178 Business 75.90 
HP 198 Business Сопзинат il 125.90 
HP 205 Scentific 39.90 
НР-225 Algebraic Scenic 43.90 
НР-275 бселііс 74.95 
НР-285 Advanced Scientific 182 90 
НР-325 RPN Scentific 52.95 
HP-41CV 119.90 HP-41CX 169.95 
HP-42S RPN 5сюпиһс 88.90 
HP тігагесі Printer 90.90 
ORGANISER ХР 198,90 

SHARP 
02-7000 WIZARD IN STOCK 
WIZARD Accesories CALL 
EL-8230 Auto Dialer 39.90 
EL-8250H Dial Master 53.90 
CASIO 
ЅЕ.4000 32K gita] Diary 89.90 


SF.7000 8.0.8.8. 32K Ongital Глагу179.90 
SF-7500 8.0.8.3. 64K Digital Diary 189.90 
SF 2000 8.0.8.3. 64K Digital Drary 199.90 
ЕС-1000 Fmancal Consultant CALL 


Panasonic 
Feature Telephones 
KX-T 2335 32.90 КХ.Т 2365 55.90 
Multi-Line Phones 
KX-T 3122 56.90 КХ-Т 3145 67.90 
КХ-Т 2156 75.90 KX-T 3170 139.90 
INTEGRATED PHONES 
KX-T 2385 682.90 КХ-Т 2630 105.90 
KX-T 2429 135.90 KX-T 2430 108.90 


УА-8045 149.90 
Markings Speciale 
KX-T 3412 59.90 КХ-Т 1418 69.90 


FF-1700 Cordless “Top Reted^ 109.90 


Business Key Systems 


PANASONIC 
2 Line integrated Intercom System 
VA-9200 System (1-9210 2-92301369.90 
VA-9210 Electronic Coniroiler 124,90 
VÀ-3230 2 Line phone w/Speaker124.90 
VA-614 4-Line System 
VÀ-51410 Key Serice Unit CALL 
ЧА 61421 Phone w/Speakerphone CALL 
УА-81422 Speakerphone w/LCD CALL 


VA-51423 Speakerphone w/BLF CALL 
VA-208 2-Line System 
VA-20810 Key System Unit CALL 
VA-20821 Phone w/Spesker CALL 
KX-T616 LIne System 
KX-T61610 Control Unit CALL 
KX-T61620 Phone w/Speaker CALL 


KX-T61630 Speakerphone wiLCO CALL 
FREEDOM PHONE 


FS-246 6-те Serco Unit CALL 
FS-800 Basic Station CALL 
FS-900 Execuire Station CALL 


VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED 
OUR GUARANTEE: Defectrve goods wit be replaced or repaired H returned wittun 10 Days іл ongmal paciung, mint condition, blank warranty card, detailed lofter of explanation & copy of invoice. Мо retum privilege on software 
I! found defective, We will advise customer how to consult manufacturer for warrantee service For Customer Service: Please Call (212) 947-5205 Nol Responsible for typographical errors. We reserve the nght to hmi quantes 
TO ORDER by MAIL: Please send money order or certified check for UPS stupment on most tems Personal check delays your order by 15 days 


Shipping & Handling: Handling Charge. 2% pius 5.95 Sheppeng Charge, O 65 per Ib. Estimate manimum shpprig 


€ EXECUTIVE 


PHOTO & SUPPLY CORP. 


INQUIRE about NEXT DAY АЈА or 2nd DAY AIR Shipment. N.Y. State Residents add TAX. 


MAIL ORDER: Dept BY,120 West 31st Street, N.Y.,N.Y. 10001 (Tel. 
MANHATTAN STORE: 120 West 31at. Street, N.Y.,N.Y. 10001 (Tel. 


SCARSDALE, NY STORE: 455 Central Ave. Жш Plaza) SCARSDALE,N.Y. 10538 (Tel. 1-914-723-1331) 
N YC Consumer Altars License Number 800193 


5.85 Total charge at nme of order Stwppsng А Handing charges are nor retundable 


1-212-947-3290} 
1-212-864-3592) 


Circle 108 on Reader Service Card 


Desktop publishing may be the rage, and 
multimedia presentations the "next big thing,” 
but no single software system is more 
important to a business than a reliable DBMS. 
Listed below is a sampling of the most 
powerful database systems available for 

the products listed adhere (to some degree) 

to the relational data model. They all provide 
you with a means to get a handle on your 
data. Items are arranged alphabetically by 


multiple operating systems and LANs. 
Inquiry 1182. 


Aker 

19782 MacArthur Bivd., 
Suite 305 

Irvine, CA 92715 

(800) 345-6244 

(714) 250-1718 in California 
PC Magic 


applications 
development system based on Novell's Btrieve. 
Inquiry 1183. 


Alpha Software Corp. 
30 B St. 

Burlington, MA 01803 
(617) 229-2924 


Buena Park, CA 90621 


Multiuser database development system for 
MS-DOS machines. Generates Turbo C and 
Turbo Pascal code. 


Inquiry 1185. 


IN DEPTH 
DATABASE TRENDS 


The Data File 


ASAP, Inc. 
1041 41st Ave., Suite E 


MS-DOS stand-alone DBMS designed for 
Inquiry 1186. 


Ashton-Tate Corp. 
20101 Hamilton Ave. 


Programmable DBMS for large MS-DOS data 
management tasks; can be used as a stand- 
alone or on a LAN. 


the back end in a transaction-oriented, 


Borland International, Inc. 

1800 Green Hills Rd. 

Scotts Valley, CA 95066 

(408) 438-8400 

Paradox 3.0................................... $725 
DBMS with a structured programming 


Enhanced version of Paradox written to take 
advantage of the speed and addressing 
capabilities of the 80386. Use as a stand- 
alone оғ as a network server. 


Inquiry 1189. 


Caltex Software, Inc. 

3131 Turtle Creek Blvd., Suite 11 
Dallas, TX 75219 

(214) 522-9840 

D The Data Language 


Ann Arbor, MI 48108 
(313) 971-8880 


Trumbull, CT 06611 

(800) 243-5123 

(203) 374-8000 in Connecticut 
DataEase 4.0 


попрғоѕ 

Supports stand-alone and LAN applications, 
and interfaces to graphics, cross-indexing, 
and imaging options. A developer package is 
also available. 


Inquiry 1193. 


Dome Software Corp. 
655 West Carmel Dr., 
Suite 151 

Carmel, IN 46032 
(317) 573-8100 


front ends with VAX hosts. Uses object-oriented 
development tools. 
Inquiry 1194. 


Fox Software, Inc. 
27493 Holiday Lane 


Perrysburg, OH 43551 
(419) 874-0162 


Fon BASE + 


dBASE-compatible DBMS with integrated 
available 


Inquiry 1200. 


continued 
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Gupta Technologies, Inc. 
1040 Marsh Rd., 

Suite 240 

Menlo Park, CA 94025 
(415) 321-9500 


Database server for MS-DOS and OS/2 that 
supports major LANs; includes SQLWindows. 
SQLBase Server ю DB2 and Library for 
against SOLBase Server. 

Inquiry 1195. 


Information Builders, Inc. 


statistics, and spreadsheets and links ю large 
systems. Supports SQL queries. For MS-DOS, 
OS/2, all LANs, MVS, VM, VMS, and Unix. 
Inquiry 1196. 


Informix Software, Inc. 

4100 Bohannon Dr. 

Menlo Park, CA 94025 

(415) 322-4100 

[nformix-4GL Rapid Development 

SUE ыы (топ 51495 


SQL-based DBMS features interactive 
queries, a report writer, and applications 
development tools. 

Inquiry 1197. 


development system. For Sun SPARCStations. 
inquiry 1198. 


Microrim, Inc. 
3925 159th Ave. NE 


Menu-driven relational database system for 
опе to three users. Supports Novell and 3Com 
networks. Options include a natural- 
language query generator, an extended report 
writer, programming interfaces, and utilities 
packages. 


Run-time system for R:base applications. 
Inquiry 965. 
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IN DEPTH 
THE DATA FILE 


VM. 


DTE ИСН (rom $695 
Relational database incorporating 4GL and 
VAX/VMS, and LANs. 

Inquiry 966. 

Nantucket, Inc. 

12555 Jefferson Bivd 

Los Angeles, CA 90066 

(213) 390-7923 

ООН cee SOs $695 
dBASE-compatible compiler and applications 
development system for MS-DOS. 


dBASE III Plus-compatible database system 
for the Mac. 
Inquiry 967. 


Novell 

122 East 1700 South 
Provo, UT 84601 
(800) 453-1267 


Provides record and file management 


| 4, PEDIS RP $795 
Develops applications that access relational 
databases. Requires Btrieve. Versions available 
for MS-DOS and OS/2. 


NetWare SQL.. .... 8595 


ъофофира оффе фт наал цаф Фич 


Northbrook, IL 60062 


available for multiple users and for use on VAX 
machines under VMS. 


Inquiry 969. 

Oracle Corp. 

20 Davis Dr. 

Belmont, CA 94002 

(800) 345-3267 

ЕРЕ cs crestor eise er ООН РОИА from $1299 
SQL-based relational database system 
compatible with SOL/DS and DB2 from IBM. 


Macintosh, many Unix systems, MVS, VM, 
Primos, and Wang VS. 
Inquiry 977. 


Powerbase Systems, Inc. 
32100 Telegraph Rd. 


Birmingham, MI 48010 
(313) 540-2398 


SuperBase 
Programmable DBMS with a graphical 


(800) 327-8445 
(617) 247-4500 in Massachusetts 


Xenix, Ultrix, MS-DOS, VAX/VMS, and 
LANs. 
Inquiry 979. 


Raima Corp. 

3245 146th Place SE 

Bellevue, WA 98007 

(800) 327-2462 

db. Vista III............................ from $695 
Network model database system that uses 
relational access methods. Supported systems 
include MS-DOS, OS/2, Macintosh, 
Windows, Unix, BSD 4.2, Xenix, and 
VAX/VMS. 

Inquiry 971. 


Relational Technology, Inc. 
1080 Marina Village Pkwy. 
Alameda, CA 94501 

(415) 769-1400 


Ingres/Star....................... Call for pricing 
Di i 1 of b Р? 3 Ties together 


databases running on different machines and 
operating sysiems. Resides on a VAX or Unix 
machine 


Inquiry 972. 


Revelation Technologies, Inc. 
1180 Avenue of the Americas 


Smal] Computer Co. 
41 Saw Mill River Rd. 


Hawthorne, NY 10532 
(800) 847-4740 


(914) 769-3160 in New York 
filePro Plus ............................ from $995 
DBMS and applications development system. 


Sybase 

SQL-based relational database server. 
Provides the back end to client applications 
that generate SQL queries. Supported systems 
include OS/2 (SQL Server—see Ashton- Tate), 
VAX/VMS, SunOS, and Unix System V 3.2. 


compatible with dBASE Ш Plus. 


Inquiry 976. 


RINSE acannon $1995 

Permits client applications to access database 

without modification. 

XDB-DBT II .......................-...------- $1500 
icati system that 

emulates CICS, DB2, and IMS. 

Inquiry 978. 


Inclusion in the resource guide does not indicate 
that BYTE endorses or recommends either the 
product or the company. In addition, BYTE 
accepts no responsibility for any omissions, 
changes, or errors in the information listed. 


Are you looking for ways to improve your board? Something that will 
set you apart from other boards Іп your area? Are your subscribers inter- 
ested in microcomputers? Listen to this! 


Announcing the Bulletin Board EXchange 


The Bulletin Board Exchange allows you to become a publisher of Mi- 
croBYTES Daily, an on-line news service from BYTE. It is a custom 
package of news and features designed specially for local BBSes, and is 
available only to sysops. 


Every Monday through Friday you get articles about developments in 
microcomputing, telecommunications and selected new product an- 
nouncements. Get the latest news about MS DOS machines, Macin- 
toshs, Unix workstations, Amigas, Atari Sts, peripherals and software. 
All the stories are reported, written, and edited by the staff of BYTE 
Magazine, BYTEweek and BIX, and our world-wide network of report- 
ers and editors. 


Not only do you get a great resource for your subscribers, but you also 
get access to BIX which will cut your cost of exchanging informauon 
and conducting BBS network business. 


All this is just $49 a quarter. 


Your one-year subscription to the Bulletin Board Exchange (billed quar- 
terly) may be cancelled any time without further charge; just notify us. 
If you prefer, you may subscribe for three months only, at just $69. 


If you call BIX directly, you pay no hourly telecommunications charge. 
If you call using Tymnet, the rates are only $2/hour on evenings and 
weekends and $8/hour on weekdays. You may also purchase unlimited 
off-peak Tymnet for just $15 a month in the U.S. (lower 48 states). In- 
ternational Tymnet access is provided by your local PTT. 


Subscribe today. 


In NH (603) 924-7681 
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Elegance Model 2000. 
20 and 25 MHz: 

2 Elegance Model 3000 
- 22 25MHz 


The Dictionary Defines “ELEGANCE” as: 


a 


NORTHGATE Defines 


%- __ ت‎ Е -— — 


F 
1 
”_——— 


5 


A Totally New Lineup of Five 
80386-Class SuperMicro Computers 
Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 
UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ! 
WRITE-BACK CACHE. UP TO 
[.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU'VE NEVER SEEN BEFORE. 
SIMPLY... 

: T Er 


рес ) 


Р‏ کے 


"d c— MÀ 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING 


NORTHGATE COMPUTER SYSTEMS, INC. 
13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 55441 


If vou need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


B At the top of the line—the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for 10—Yes 
Iü—half-height storage devices. with a 
tinker-proof locking. full-length front door 
panel. 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements. 

Just try filling the drive slots. Northgate 
gives vou both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 8OMB SCSI with 17MS 
speed to dual 600MB SCSI or ESDI drives 
lor a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies. optical drive. tape backup. etc. 


W Inside lives the lightning! The 16 
megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
папоѕесопа cache. But it's not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself, 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include 16-Bit VGA displays. tape 
backups to 150MB. a huge range of hard 
drives. network software and hardware. 
laser printers... just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line о! 
lop performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine. Editor s Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate's entry level 386 
system is our |6MHz selling for just 52599 

Whatever your computer needs. you re 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly "The New 
Leader in State-OFThe-Art Power 
Computing." 


Elegance Systems prices for 20MHz complete systems start at 53,399. 
For 25MHz systems, prices start at *3,799. 


800-548-1995 


HOURS: Monday through Friday 7 a.m, - 8 p.m. Central 
um NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m Central 


Tele Check 


Canada: 800-3 34-#ЗАЗ 


FINANCING: Use the Northgate Big N revolving credit card instead of ring up Vea оғ ME credit Milliems in financing аъ а Пане easy 
to quality OR. Lease a Northgate with up to five-year terms. Ideal when cash flow & important Phone for details 


е. Eegance and Omnikey are Lracermarks of Morthpate Computer Systeme inc Al other products are traclermarkcs or Гераса 


мет 
Trademarks of their respective companies 


Ртісен guid specifications subi in change witha nice Мога marrera ihe СЫ pa MH components ni ruil er greater 


quality or регїтптшпсе All тете subject to availablity 


FEATURE 
ا‎ ntes llt NNNM erret NENNEN шы, 


A BUS TOUR 


Why the big controversy over bus architectures, 
and why should you care? 


George White 


f you own à personal computer, you are more or 
less familiar with the computer's bus. These 
days, debates rage over the relative merits and 
weaknesses of the IBM PC AT bus versus 
IBM's new Micro Channel architecture (MCA) 
or the yet-to-be-released Extended Industry Standard Architec- 
ture (EISA). New 32-bil buses, like the Mac I's NuBus, are 
touted as surpassing older, 8-bit buses іп speed and memory 
capacity. However, 1f vou crack open your computer, you may 
be hard-pressed to locate the bus, since it is simply a collection 
of signals and their protocols, which are used to communicate 
between boards. 

А bus is physically embodied in the connectors that carry its 
signals, and the logic on each board that implements the bus 
protocol and connection. Essentially, the three major types of 
buses are the system bus, the I/O bus, and the memory bus. 


System, I/O, and Memory 

Minicomputers and supermicrocomputers are often designed 
around a central common bus to which the CPU memory and 
the high-performance I/O are connected. This arrangement 
qualifies as a system bus in that it forms the backbone of the 
computer. 

You find I/O buses at both ends of the computer spectrum. 
Very large computers often have an I/O bus in addition to a sys- 
tem bus. They may use a proprietary and specialized system 
bus along with an industry-standard [/O bus that allows support 
of various peripherals. Personal computers often use only an 
ГО bus, with the CPU and memory having a close nonbus 
connection. 

A slot that accepts manufacturer-specific memory-expan- 
sion boards is not really a bus. The signals that pass to and from 
this slot are merely an extension of the DR AM chip signals and 
provide no generality (1.e., the slots are good only for DRAM 
boards that are manufacturer-specific). All 80386 microcom- 
puters have 32-hit CPU-to-memory pathways, which are impur- 
tant features of these machines and provide much of their per- 
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formance. However, you cannot think of these pathways as 
buses, because they only provide a connection to a manutac- 
turer-specific memory board. 


Industriai-Strength Buses 

Although it's getting harder to draw a line between personal 
computer buses and more "industrial" buses like Multibus and 
VMEbus, there are important distinctions. While multimaster 
capability is a novelty in persona! computer buses, it’s a neces- 
sity for industrial buses. 

In any bus transaction, there is a master and a slave. The 
master initiates the transaction, and the slave responds. All in- 
dustrial buses and the MCA provide general mechanisms to ar- 
bitrate the bus and turn mastership over to one of the boards in 
an add-in slot. The basic hardware 15 fairly simple; how the fea- 
ture is used can vary widely, The basic use of a multimaster 
capability is to allow [/O cards to perform true direct memory 
access (DMA) and to access data from main memory indepen- 
dentiv of the central processor. In the XT and AT buses, there is 
generally only one master, the motherboard. 

Outside the personal computer world, à bus without multi- 
master capability would not even be called a bus, On the other 
hand, the built-in DMA channels in personal computer buses 
are unheard of in industrial huses. 

In general, the key distinction between an industrial or mini- 
computer system and a desktop system is the motherboard. 
Desktop systems have one—industrial systems do not. A VME- 
bus-based system starts out as an empty card cage. There is no 
presumption about what type of CPU the designers will use or 
whether they will construct a multiuser computer, RISC work- 
station, process-control system, or flight-simulator controller. 

In the design of a personal computer, it makes sense to put as 
many functions as possible on the motherboard. Conversely, 
designers of industrial buses strive to minimize the centralized 
logic. Most industrial buses require only clock-generation 
logic. Futurebus manages to dispense with even this clock 

continued 
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generation and requires no centralized logic at all. 

Cost has been another issue separating these bus categories. 
Personal computer users are cost-sensitive, while industrial 
system users are more concerned about performance and reli- 
ability. As personal computers become more powerful and are 
increasingly used as servers and multiuser systems, designers 
and users find the issues of industrial buses becoming more 
important. 


Which Bus to Ride? 

Current systems are built on a wide variety of buses (with more 
being created all the time), each having certain higher-level 
properties. 

Although not a technical property, the degree of a bus's 
openness is one critical feature. Many buses like Multibus I and 
II, VMEbus, NuBus, and Futurebus are IEEE/ANSI stan- 
dards. Other buses are “open,” but their futures are controlled 
by one manufacturer (e.g., IBM’s MCA). Still others are de 
facto industry standards that no company can continue to uni- 
laterally influence (e.g., the PC AT bus, the so-called “іпди5- 
try standard architecture," or ISA). 

While the subject of form factors may be mundane, design- 
ers obviously cannot put as much logic on a small board as they 
can on a larger board. Therefore, the size of usable board space 
on a bus's add-in cards may limit the number of boards that a 
user will have to choose from. The other real estate issue is the 
type of connector, or connectors, from the bus to the board (see 
photo). The industrial buses (including the NuBus used in the 
Mac II) have long since gone to two-piece connectors rather 
than the less-reliable edge-card connectors used in personal 
computers. 

While performance is important, raw speed is not always the 
most meaningful bus criterion. How fast a bus can theoretically 
transfer data in a peak burst may not be indicative of real per- 
formance. Performance also depends on the speed of bus arbi- 
tration, whether or not arbitration can be overlapped with the 
previous data transfer, and whether existing cards run at maxi- 
mum bus speeds. 

Although a few systems are bottlenecked by the data transfer 
rate of the I/O bus, more are likely bottlenecked due to the lack 
of intelligence on the cards plugged into the bus. Bus features 
like multimastering can encourage the development of intelli- 
gent I/O controllers that can contribute more than raw transfer 
speed. 

All the industrial buses have IEEE specifications. This 
means that not only is there a tight specification for designers to 
follow, but the evolution of the bus has been taken away from 
one or two manufacturers and placed in the hands of a demo- 
cratic body. While committees don't have a history of success- 
fully inventing new ideas, they have been useful at codifying 
technology and thus providing stability of bus definitions. 

The tightness of a bus specification is directly related to how 
easy a bus is to design to and how likely boards of different 
manufacturers are to work together. For example, although 
there is no solid specification for the AT bus, the mass market 
has created an evolutionary process that weeds out computers 
or add-on cards that don't work well with the large installed 
base of AT clones. 

Several industrial buses, notably NuBus and Futurebus, have 
had processor independence as important objectives. This 
means that they are designed not to favor one CPU interface 
style over another, but rather to provide a more general model 
of communication. In contrast, the XT and AT buses are simply 
decoded versions of the processor signals from an Intel micro- 
processor. 
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Standard Features and Optional Packages 

The basic purpose of a bus is to get bytes moved from one board 
to another in an efficient and standard way. Many features can 
be wrapped around this basic “truth.” Some features are key to 
creating reliable, fully functioning systems, while others are 
bells and whistles. 

Broadly speaking, protocol refers to the types of transactions 
that a bus supports. The basics are reading and writing, and, in 
fact, these are quite sufficient for most systems. Others might 
be block reading and block writing, operations that transfer 
multiple data items in one burst transaction. The Futurebus de- 
fines broadcast as a write to multiple slave boards, and broad- 
call as a read that performs an OR on the data from multiple 
slave boards. 

Data width is a fairly basic feature; essentially, it tells you 
how many wires the bus has, each one leading to a bit in an 
address. A bus is generally 8, 16, or 32 bits wide. Most VME- 
buses are 32 bits wide, but an allowable subset is 16 bits. NuBus 
and Futurebus are 32 bits wide with no subset. While the MCA 
is billed as a 32-bit bus, most MCA slots are 16-bit only. 

One AT bus limitation is the size of the address space. With 
24 bits of address space, only 16 megabytes of physical memory 
(224) can be used. That storage capacity seemed like a lot in 
1983, but it will soon be limiting. All the industrial buses have 
a 32-bit address space, although the actual size of the address 
space can vary (VMEbus can be either 24 or 32 bits). 

Formerly, when bus designers gathered, their most heated 
discussions concerned the issue of synchronous versus asyn- 
chronous buses. The first uses a single clock signal, propagated 
to all slots, to time all data and control information transfers. 
Typically, data and control lines are only valid on a certain 
clock edge. In an asynchronous bus, no central clock is used, 
and some form of handshake replaces the clock's function. 

In a nutshell, asynchronous bus operations set no upper 
limits on the bus speed, while synchronous buses may make it 
easier for designers to develop more reliable, high-performance 
systems. NuBus and Multibus II are synchronous; VMEbus 
and Futurebus are asynchronous. The asynchronous school 
holds that synchronous buses are inherently limited by contem- 
porary technology. The synchronous school thinks that pure, 
reliable asynchronous buses are difficult to invent and design to 
and that, in reality, the promised future performance gain is 
slight. 

Since interrupts seem fairly basic and critical, it may come 
as a surprise that neither Multibus II nor Futurebus has them, 
and NuBus's interrupt line was only grudgingly added late in 
its design cycle. The standard idea of an interrupt is that a 
board pulls on a wire when it needs service from a single CPU. 
But what if you have more than one CPU? It would be nice to 
have a way for an I/O card to direct an interrupt to one of many 
CPUs in a system. The CPUs also need a way to interrupt the 
I/O cards and, in some cases, other CPUs on coprocessor cards. 

The conventional interrupt line that the I/O board drives is 
quite limiting in that all devices that need to interrupt the CPU 
must be multiplexed onto a single line. More-advanced buses 
use the standard bus write transaction to convey the informa- 
tion that one board wants attention from another. This makes 
interrupts a special case of a memory write transaction, pro- 
vides flexibility and directability, and eliminates special sig- 
nals and hardware that would otherwise be needed. Of course, 
today’s personal computers typically have a single CPU, but 
multiprocessor microcomputers are coming оп strong. 

Direct memory access is a feature of both personal computers 
and larger machines. However, the name does not mean the 
same thing in both realms. On the VMEbus, a controller board 
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that 15 said to do DMA could arbitrate for the bus and act as bus 
master in transferring data from itself to memory, with no in- 
tervention by the main processor board. This simple feat would 
be hailed as a breakthrough example of multimastering in the 
personal computer world. 

Personal computers have a fixed number of DMA channels 
on the motherboard. “Indirect” memory access would be a bet- 
ter name, since personal computer DMA is not really per- 
formed by the I/O board as much as by DMA chips on the 
motherboard. 

іп minicomputer systems, controllers are often developed 
that read control blocks from memory, perform the function 
indicated, put status information back into memory, and op- 
tionally interrupt the controlling CPU. Multimaster buses 
make this type of operation possible in microcomputers as well. 


The Magic of Multiprocessing 

The most sophisticated systems made possible by multimaster 
buses are those with true multiprocessor capabilities. Some 
people confuse multimaster with multiprocessor. Multimaster 
operation is necessary, but far from sufficient, to create a true 
multiprocessor. A true multiprocessor bus should also have an 
interrupt scheme that lets any board interrupt any other board: 
a particularly efficient arbitration method; and provisions for 
supporting multiple boards with caches. 

Arbitration is an operation that keeps all the masters from 
trying to use the bus at once. The schemes for accomplishing 
this differ from bus to bus. Multibus I and VMEbus use arbitra- 
tion schemes that involve daisy-chained signals. This is some- 
what awkward in that any unused slots must have special 
jumpers inserted to continue the daisy chain. 

In most modern buses, arbitration for a subsequent data 
transfer is carried out on a separate set of lines from those used 
for data transfer. This allows the overlapping of arbitration op- 
erations with data transfer. As a result, the arbitration phase 
adds no time to the resulting operation. When one data transfer 
is completed, the next one can start immediately. The MCA is 
the exception to this practice, performing arbitration in series 
with the data transfer. Thus, the arbitration phase adds to the 
total transaction time. 

Caches are becoming more important in both the personal 
computer and supermicrocomputer markets. Processors are so 
fast that DRAM caunot keep up. А cache of static RAM is the 
only way to keep the CPU fed with data. Caches can be compli- 


Add-in boards (specifically, their 
connectors and the logic paths) represent 
the physical embodiment of computer 
buses. Shown here, clockwise from 
upper left, are boards representing six 
of the most popular microcomputer 
buses: the Mac H NuBus; the MCA; the 
5-100; the Apple Il; the IBM PC 8-bit, 
and the ІВМ PC 16-bit. The industrial 
buses (including the NuBus used in the 
Mac ЇЇ) have long since gone to two- 
piece connectors rather than the less- 
reliable edge-card connectors used in 
personal computers. 


cated, and, in a multiprocessor system, they may be especially 
complicated. Some buses provide hardware support for what ts 
called the cache coherency problem. Except for a handful of 
proprictary buses used in high-end computers, the Futurebus 15 
the only open bus with this feature. 

These are the features most often contrasted on current 
buses. If industrial buses and personal computer buses continue 
to converge, be prepared for the marketing of bus enhance- 
ments such as geographical addressing, broadcall transactions, 
and cache coherency. 


А Bus Inventory 

The S-100 was the first microcomputer bus used in machines 
from different manufacturers. It was used in systems such as 
those from CompuPro/Viasyn. The S-100 bus provided users 
with the ability to add both YO and memory options to their 
systems and offered a sophisticated multimaster arbitration 
scheme not seen in personal computer buses until the MCA. In 
some ways, the S- 100 was the precursor to botb the industrial 
microcomputer buses (e.g., Multibus I) and the personal com- 
puter buses (e.g., Apple II). 

An 8-bit bus at first, the S-100 was extended to 16 bits. An 
IEEE working group ironed out several minor reliability and 
interoperability problems, a process that resulted in the IEEE 
696 standard. Following the tradition of the S- 100, most IEEE 
bus standards developed since then have been assigned num- 
bers ending in 96: Multibus I is IEEE 796, Futurebus is IEEE 
896, VMEbus is IEEE 996, Multibus Il is IEEE 1096, and Nu- 
Bus is IEEE 1196. The S-100 community is alive and well and 
exploring ways to extend its bus to 32 bits. 

Like many buses, Multibus (now called Multibus I) started 
as the product of one company, became open and used by 
others, and then took on a life of its own. Various industrial 
systems and commercial computers were built around Multi- 
bus, including the original Sun boards from Stanford and later 
Sun Microsystems. Although not consciously processor-inde- 
pendent (having been developed by Intel), it was general 
enough that designers had no problem creating many 6800 
Unix-based computer systems around Multibus. 

Like the S-100, Multibus was originally an 8-bit bus, ex- 
panded to 16 bits in a cooperative effort between manufacturers 
and an IEEE committee. The Multibus market and user com- 
munity becarne the model for others that followed. 


continued 
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Although the Apple П bus was not noteworthy as a bus per 
se, it introduced two important features. First, each board had 
a ROM at a fixed address relative to the board's starting ad- 
dress, with both an input routine and an output routine for the 
particular board. This scheme provided a simple but elegant 
BIOS that allowed device-independent L/O operation. The sec- 
ond innovation was simply the shape of the board and the place- 
ment of the I/O connectors. Rather than being more or less 
square and sliding into card guides on both edges, it was rectan- 
gular and had its I/O connections on its outside edge. The same 
basic scheme was later used in the [BM PC. 

[п a chronology of microcomputer buses, putting Futurebus 


utside of 
the personal computer world, 
a bus without multimaster capability 
would not even be called a bus. 


here seems odd. However, the Futurebus effort started in 1979, 
well before the IBM PC was announced and before the advent of 
the VMEbus. An IEEE Futurebus group was founded on the 
noble idea of developing a 32-bit bus before it was needed. The 
plan was to avoid the problems that come with an existing user 
base, a dilemma that faced the S- 100 and Multibus I develop- 
ment groups. Those groups had to produce solidly engineered 
bus standards without unreasonably obsoleting the installed 
base. The Futurebus group started with a clean sheet of paper, 
was unencumbered by any installed-base compatibility con- 
straints, and attracted input from bus experts worldwide. 

Futurebus has not yet been designed into any commercial 
machines, although a very early version of the specification 
was used as the basis of a bus in a workstation once produced bv 
Tektronix. Many research laboratories around the world have 
built prototypes of various versions of the Futurebus specifica- 
tion. The IEEE committee that created the Futurebus standard 
is now developing a standard called Futurebus+, which is 
gaining wider support, including support from the developers 
of VMEbus and Multibus П. 

The best feature of the IBM РС bus is that a lot were built and 
sold, so it was subsequently widely cloned. It is poorly speci- 
fied, is not particularly fast, and has its interrupt lines upside 
down (1.с., an interrupt request is indicated by а low-to-high 
transition on an interrupt request line rather than the other way 
around). But the PC bus is adequate for its target applications 
and has admirably achieved a critical bus feature: wide usage. 

IBM upgraded its original PC XT bus for use with the PC 
AT. The data path was widened to 16 bits, and more address 
lines and interrupt lines were added. The AT bus provides 
crude multimastering that is little-used because it is awkward 
to implement and not a very high-performance method. 

Several companies (not including IBM) are now upgrading 
the AT bus again to the EISA bus. This 32-bit bus supports 
multiple masters and automatic system configuration. It's not a 
completely open bus, since those who want access to the speci- 
fication must sign a nondisclosure agreement. An estimated 
200 firms, however, have paid for the spec, and with the advent 
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of the newly released Intel four-chip chip set, the bus wars are 
heating up. 

VMEbus was announced in 1982 and soon became a winner 
in the industrial bus market. It's mainly a bus for supermicro- 
computers, such as those from Sun Microsystems and MIPS 
Computer Systems. V MEbus has been used in industrial con- 
trol applications and as the I/O bus for larger machines, such as 
those from Sequent Computer Systems. With the other buses 
now available, it's unlikely that standard office-environment 
PC-class machines will ever be built around VMEbus. 

VMEbus used a two-piece connector with the Eurocard form 
factor. It had support for 32 bits, and three large organiza- 
tions (Motorola, Signetics, and Mostek) endorsed it simulta- 
neously. Eurocard is a term for a standard card-packaging sys- 
tem originally used in Europe. VMEbus, Multibus II, Future- 
bus, and the industrial version of NuBus all use Eurocard 
technology. 

Although the V MEbus developers didn't have the lofty tech- 
nical goals of the Futurebus developers, VMEbus filled a vacu- 
um. There was a growing realization that the Eurocard packag- 
ing was superior to the standard edge-card scheme 1n general 
use in the U.S. and that a path to 32 bits would soon be needed. 
(In fact, V MEbus supports both 16- and 32-bit transfers. Early 
VMEbus systems used only the 16-bit option.) 

The original “closed” Macintoshes {the 128K, 512K, and 
Mac Plus), which have no bus, demonstrated the desperate 
need for buses. Third parties developed a wide variety of add-in 
products, including memory expansion, coprocessors, and in- 
ternal disks. These were installed in machines against Apple's 
wishes and in violation of factory warranties. The ingenuity and 
fearlessness displayed in providing Macs with these and other 
capabilities illustrate the importance of open buses. 

Originally designed for high-end workstations and super- 
minicomputer applications, NuBus has found 15 greatest suc- 
cess in the Mac IT (a modified NuBus is also used in the NeXT 
computer). NuBus was created at MIT in 1978 as a bus for a 
high-end reconfigurable workstation. Later, a group at West- 
ern Digital transformed NuBus into its present state (except for 
its form factor). Texas Instruments subsequently bought the 
project and used the bus in its Explorer Lisp machine. NuBus 
was also used in the Lambda AI computer made by the now- 
defunct Lisp Machine, Inc. 

Its use in the Mac П and NeXT computers puts NuBus at the 
intersection of the industrial and desktop buses. Although used 
in personal computers, it has the raw speed and features of 
Multibus II. 

While PC-clone makers are developing EISA, IBM has bet 
on its MCA, an architecture that has proven to be controversial. 
The MCA's strong and weak points are the same: its incompati- 
bility with the AT bus. In most technologies or markets, there is 
a time to break with the past in order to achieve an improvement 
in performance and features. The given in this process, how- 
ever, is that the old must really be holding you back and the new 
must be a significant step forward. This is still an open question 
regarding the MCA. 

The MCA's "new" features are primarily standard elements 
in industrial buses: multimaster arbitration, burst transfers, 
and sensible interrupts. Today, the MCA is being used predom- 
inantly in the IBM PS/2 product line. 


Lining Up the Buses 

Although the AT bus lacks auto-configuration and high-pertor- 

mance multimaster capabilities, it 1s adequate for most desktop 

applications. There has been a real need for bandwidth between 
continued 
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the CPU and memory, but ad hoc manufacturer-specific CPU- 
to-memory paths have solved this problem. A few more power 
and ground pins would be nice, as would interrupt signals that 
aren’t upside down. A written bus specification would also be 
helpful. However, in spite of these limitations, board and sys- 
tem designers have produced a wide variety of interoperative, 
reliable, satisfactorily performing 

The MCA does offer advances over the AT bus. It has reason- 
able interrupt lines that are not upside down, allows multiple 
masters (as anything called a bus should), and has a reasonable 
number of ground signals. Although the MCA is a technical 
advance over the AT bus, from the point of view of the rest of 
the bus world, that isn’t saying much. 

Auto-configuration of the MCA is possible because of the 
Programmable Select registers that are addressed on a 
slot basis. On Futurebus, Multibus П, and NuBus, the equiva- 
lent to POS is called geographical addressing—a portion of a 
board’s physical address space is tied to the slot where that 
board is physically located. Optionally, the MCA is a 32-bit 
bus. However, a board would generally be designed to plug. into 
either a 16-bit or 32-bit slot, and since most MCA slots are 16- 
bit, the majority of MCA add-in cards are 16-bit, also. 

Multimastering has real advantages if add-in cards make use 
of it. While not strictly needed for intelligent.I/O cards (there 
are many for the AT bus), it does make intelligent /O some- 
what cleaner. 

While NuBus is now viewed as a desktop machine bus, it was 
conceived as addressing the same technical needs and objec- 
tives as Multibus II and VMEbus. This concept gives it a 
unique position as the only bus designed for high-end applica- 
tions that is also used in a mass-marketed product. Techni- 
cally, it is a 32-bit, multimaster, DIN-connector, IEEE/ANSI- 
standard bus with auto-configuration. One missing feature is 
built-in support for cache coherency in multiprocessor, write- 
back cache systems. Of the buses mentioned, only Futurebus 
has such support. 


The Bus Stops Here 

Future high-end personal computers will have two conflicting 
needs: (1) advanced performance and features to support 
multiple processors and higher-bandwidth I/O, and (2) the 
availability of a wide variety of I/O options. The widest array of 
available options is provided by staying with the status quo, but 
additional performance and features require extra effort and 
bring up the possibility of incompatibility. The MCA takes one 
path through this problem, EISA another. 

Some future needs, such as support for true multiprocess- 
ing, can be accommodated by specialized CPU-to-CPU-to- 
memory buses that can be independent of the I/O bus. A dual- 
bus approach can offer the benefits of both a popular І/О bus— 
which is not particularly fast—and an optimized intra-CPU and 
CPU-to-memory path. 

The only example of a crossover bus is NuBus. Originally 
developed for supermicrocomputers or high-end workstations, 
it is now at home in the Macintosh and the NeXT machine. 
While several concepts from industrial buses, such as auto-con- 
figuration, two-piece connectors, and cache coherency, are 
likely to reach personal computers, the generality, form factor, 
and inherent additional costs of these buses will probably keep 
them off the desktop. ш 


George White is a cofounder and president of Corollary, Inc. 
(Irvine, CA), a maker of multiprocessor PC systems. He was the 

of the IEEE 1196 NuBus committee. He can be 
reached on BIX c/o “editors.” 
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1024 lines, will not only meet these 
requirements but those of the next 
generation of advanced business PCs. 


Wide compatibility 


With a wide Horizontal scan frequency 
range (30-65kHz), the FLEXSCAN 
9400 is compatible with most signal 
sources, including standard VGA, l 
extended VGA, 8514/A, Ultra Hi-Res entire screen. 


the FLEXSCAN 9400 will give a sharp he runs both Ultra Hi-Res and general 
and bright display image over the business applications. 


Graphics controllers for PCs, as well Tha 9400 азо haa 2 Input terminals Есоминака and ity 
as the Macintosh П and its Hi-Res (BNC x5 and D-sub 9 pin) which can The CHT of the 9400 has a special 
Graphics Adapters. be easily selected from a front coating which not only reduces 
With the FLEXSCAN 9400, future mounted switch. This convenient reflection but also the static electricity 
compatibility is assured. feature enables the professional user generated on the surface of the 
{о have a one-monitor solution even if screen. 
Latest Technology 
By adopting a DBF (Dynamic Beam Specifications 
Forming) Electron Gun CRT, resolution, CRT Trio Pitch 0,31mm(Dot) 
convergence and brightness in the CRT Size 20" (19V) 90" deflection 
screen corners have been improved CRT Face Treatment Dark face,Non-glare screen 
over a standard CRT. By combining Input Signals Sync: Separate, TTL, positive/negative. 
this with Dynamic Focusing Circuitry, Composite, TTL positive/negative. 


Video: Separate, RGB, Analog 
0.6--1.ОУр-р/?Боһт positive 
Separate, RGB, Analog, Sync. on Green 
Scan Frequency H:30kHz — 65kHz(Automatic adjustment) 
V:55Hz — 90Hz (Automatic adjustment) 
Standard Display Size 360mm x 270mm 
Recommended Resolution | 12BOdots X 1024lines 
Video Band Width 120MHz 
Linearity + 596max,. 
(for Horizontal scan frequency ranges 
30 — 37/48 — 50/63 — 65kHz only) 
Dimensions 496mm(iW) x 5etmmiD) x 471mmiHyat tilt 07 
Net Weight 37kg 
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FEATURE 


GRAPHICS 
FORMATS 


A close look at GIF, TIFF, and other attempts 
at a universal image format 


Gerald L. Graef 


espite telecommunications advances, many 
computer systems remain graphically isolated 
because techniques of storing and transferring 
graphics are not uniformly accepted. Not too 
long ago, most applications had their own pro- 
prietary formats. Whole companies existed (and still exist) on 
the sole service of translating images to run on different com- 
puters and even on different software on the same computers. 
But translation services cost money and time. A universal 
graphics format is much needed, but will it ever come about? 
Indeed, is it even possible? 
Just about all graphics for- 
mats share some common ele- 
ments. Ап image file must 
contain enough information 
so that the program you're 
using to view it can decode it. 
As à minimum, this consists 
of not only the image data it- 
self, but also information re- 
garding how the data is to be 
interpreted. Such information 
is often stored in a header. 
For many computer-specific 
formats, this merely entails 
specifying а graphics mode 
and an image size. À simple 
BASIC format such as BSAVE 
contains nothing more. But in 
other formats, this header 
may also contain information 
on the palette, aspect ratios, 
and even image-creation data. 


c eu Li d 


Shape-Defined Formats 
One of the simplest and most 
versatile graphics formats is 


ILLUSTRATION: KERRY САУІМ © 1989 


the shape-defined format. This format defines an image as a 
series of geometric shapes and patterns. CAD programs store 
images in this manner because tt 15 usually not necessary for 
them to define color values for every pixel. The most common 
shape-defined format is the Х3.110-1983 North American Pre- 
sentation-Level Protocol Syntax (NAPLPS) standard defined 
by ANSI. 

NAPLPS provides an extensive body of graphics abilities, in- 
cluding a large palette of colors, text scaling and rotation, and 
mosaic graphics as well as geometric shapes. Because these 
shapes are relatively simple, 
NAPLPS can display them 
rapidiv, and because images 
can be updated quickly, а 
limited animation capacity ts 
inherent in the format. How- 
ever, because NAPLPS relies 
оп а set of defined shapes, it is 
difficult to take an existing 
image and siore it in a 
NAPLPS format. This 15 
especially true of images, 
such as scanned photographs, 
that have no readily apparent 
patterns. In these cases, 
NAPLPS could store a value 
for each pixel, but the format 
was not designed for this, and 
it would be extremely clumsy 
to do so in terms of speed and 
the size of the stored image. 


RLE 

One of the earliest graphics 
encoding schemes was run- 
length encoding. It is still 


continued 
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ith the ever-increasing resolution and color density of to- 

day's computers, image compression has moved from 

the realm of luxury to necessity. А 256-color MCGA image 

(320 by 200 pixels) nominally requires 64K bytes; a 525- by 

300-pixel, 18-bit color image (roughly equivalent to a National 

Television System Committee TV image) requires more than а 

| third of a megabyte. Clearly, an efficient storage method is 
needed. 

Мапу methods of data compression have been devised. Un- 
fortunately, no one method is always the most efficient. А sys- 
tem that works wel] for fairly uniform images (с.р., paint pro- 
gram files) will more often than not achieve marginal, if any, 
compression on a "noisy picture" (e.g., а scanned photograph 
or a fractal). 

One of the best compression algorithms available is LZW 
compression. The basic Lempel-Ziv & Welch algorithm is de- 
scribed in “A Technique for High-Performance Data Compres- 
sion" hy Terry A. Welch in /EEE Computer, vol. 17, no. 6, 
June 1984. This scheme provides rapid compression (on the 
order of 50K bytes per second on an 80386-based computer) 
while remaining relatively simple. Using LZW compression, 
an image can often be compressed by hetter than 50 percent and 

. occasionally by as much as 90 percent. LZW relies on patterns 

| inthe data and therefore is weakest on random or chaotic data. 
Fortunately, however, few images are highly random: indeed, 
most scanners produce common patterns that LZW can exploit 
to perform very efficient compression, Prominent users of 
L ZW include TIFF and GIF. 

L ZW uses a string table to store codes that represent strings 
af input data. At the start of the routine, the string table is ini- 
tialized with the possible values of a single pixel. For 8-bit data, 
there are 256 such possibilities. As the data is compressed, the 
table 15 expanded to include longer strings. А simple pseudo- 
code algorithm for encoding is shown below. 


Initiallze the string table 
zsnullstring 


common today in many applications, including CCITT Group 3 
I-Dimensional fax compression. RLE stores an image as a 
series of run lengths of individual values. It can achieve impres- 
sive compression ratios for relatively uniform images. General- 
ly, however, Lempel-Ziv & Welch (LZW) compression (see the 
text box "LZW Compression" above) produces as good, if not 
better, results, although at the expense of simplicity and ease ої 
implementation. 

In CompuServe's RLE format, an image is stored as a series 
of code-word pairs: The first word represents a run length for 
the background color, and the second word provides a run 
length for the foreground color. For example, if | hexadecimal 
represents | pixel, 2h represents 2 pixels, and so on, then 3h 4h 
lh 9h translates to 3 black pixels followed by 4 white, 1 black, 
and 9 white. 

Another common run-length scheme is the Macintosh Pack- 
bits. A pseudocode algorithm for unpacking is shown below: 


Loop until you have read in one line [ 
n=next byte of input file 


if n is between O and 127, copy next 
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for each character in the input { 

х=пехї character іп input 

if g+x is in the string table 
Z=Z+X 

else { 
Write string 2 to output file 
add entry z«x to string table 
Z-X 


Expansion of a compressed image is somewhat more involved 
but is basically the reverse of the above process. The amazing 
part of LZW is that the string table itself does not need to be 
sent. It is resynthesized as part of the decompression process. 

GIF and TIFF both employ two simple extensions to the basic 
LZW method. А potential problem with LZW is overflow of 
the string table. To circumvent this problem, support is made 
for a clear code, This code resets the string table to its initial 
state (i.e., with one entry for each possible pixel value). The 
program then begins the process of huilding the table anew. 

The second extension ts variahle-length codes. For example, 
on a stream of 8-bit data, the First character sent will be a 9-bit 
code. When the 512th entry is made in the string table, the pro- 
gram switches to 10-bit codes. Similarly, starting at the 1024th 
entry, 11-bit codes are sent, and at 2048, 12-bit codes. Both 
GIF and TIFF limit themselves to 12-hit codes. This is gener- 
ally considered the optimum balance of table size and compres- 
sion ratios for typical PC files. (Obviously, a 2K-byte file 
would never need a table larger than 11 bits. but in order to min- 
imize complexity, a 12-bit table 15 set as the standard rather 
than using a variable-length table.) 

There are other compression schemes that achieve better re- 
sults than LZW. They are, however, substantially more in- 
volved, often requiring two-pass encoding. and are usually less 
stable. LZW compression achieves very solid results while 
maintaining fair worst-case performance. 


n+ i bytes to the output file 
else if п is between -127 and -1, 
copy the next byte -n + 1 times. 


Packhits is simple to implement yet achieves good results and 
maintains a good worst-case behavior. 

Although a format such as RLE 15 only monochrome, it is 
possible to store color or gray-scale images in а run-length 
scheme. Unfortunately, because RLE techniques rely on long 
stretches of repeated data, the more colors or gray-scale shades 
added, the less effective they become. 


Hardware-Specific Formats 
With the vast number of paint programs and computers on the 
markel, many commercial formats have emerged. Because 
these formats are typically computer-specific, they use the 
most efficient storage mechanisms available on their hosts. 
However, this causes problerns when images must he moved 
among different computers. Somewhere, an image must be 
continued 
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Figure 1: The GIF image format. 


translated to fit into its new home. Many translation programs 
have appeared in recent years, but the introduction of an addi- 
tional step in the process of moving images around is not partic- 
ularly welcome. The alternative to translation is for application 
programs to recognize "foreign" formats and do their own 
translating. The number of graphics formats that currently 
need to be supported makes this option prohibitive, however. 

Most hardware-specific formats make use of a positional 
structure. In such a scheme, the location of data in the file de- 
termines what the data means. For example, the header for a 
PC Paint file is 17 bytes long. The beader starts with a 2-byte 
marker and is followed by the image size and offset, the number 
of bits per pixel, and so on. If you want to know what video 
mode should be used to display the image, you can immediately 
look at the thirteenth byte in the file. While this structure is 
very efficient, it 15 also resistant to change. And while this may 
not necessarily be bad, changes are inevitable in a long-lived 
program. 

Suppose, for example, you must add a new field of data. 
Unless this data can be placed where it will not disturb old soft- 
ware versions, the hest you can do is to assign a new version 
number to the data file, thereby prohibiting older software ver- 
sions from reading it. Even if you can "hide" the new data, it 
may not be enough; if the new field was meant to replace an old 
field, problems will still arise. 
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One approach to alleviating this problem is to place a tag at 
the beginning of each data field. This tag tells the reading soft- 
ware what the following data is. You can then easily add new 
fields or even delete old ones. Old software can simply ignore 
fields it does not understand. While this does not eliminate all 
problems, it helps considerably by creating a flexible format 
that can readily be expanded to incorporate new features. 


GIF 

The Graphics Interchange Format was developed by Compu- 
Serve in 1987 to fill a need for a color-image transfer protocol. 

GIF was designed to support image dimensions of up to 64,000 
pixels, 256 colors out of a 16-million-color palette, multiple 
images їп а single file, rapid decoding for on-line viewing, effi- 
cient compression, and hardware i nce. 

The format itself makes some use of tag fields. Although 
most of the file information is stored in a positional header, the 
format switches to a tag structure thereafter. In GIF, the tag 
blocks (tag fields) are referred to as extension blocks. Cur- 
rently, two extension blocks are supported, although the data 
block is also a tag field (the official documentation does not 
refer to it as such, however). The first extension block is a com- 
ment block for information on the image creator, software 
used, scanning equipment, and so on. The second extension 
block contains image control commands that define additional 
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control functions related to various aspects of image display. 

Figure 1 shows the structure of a GIF file. Note that exten- 
sion blocks can come before or after the image data. The num- 
ber of colors or gray-scale shades available is stored as a 3-bit 
number. Hence, from 2 to 256 colors or shades (1 to 8 bits per 
pixel) can be displayed. The raster data is stored as codes that 
reference the active color table. A color-table entry has 1 byte 
for each color plane (red, green, and blue), allowing for a pal- 
ette of over 16 million colors. This entry must then be interpo- 
lated to the nearest color value available on the reading com- 
puter. 

GIF files may have several color maps. Most use a single 
global map, but this is not required. In addition to, or in place 
of, the global map, a local color map can be defined in the ras- 
ter data block. This local map is used only for the data block it 
appears in. If a local map exists, the global map is not used. 

GIF is geared toward the exchange of images among small 
systems. Because it is largely an end-user format, it supports an 
extra interlacing feature. In an interlaced image, the horizontal 
lines are stored out of order in such a way that the entire image 
is displayed in four passes over the screen. The first pass dis- 
plays every eighth line, and each succeeding pass adds a line 
between previously displayed lines until the image is complete. 
This feature allows you right away to see the entire image par- 
tially completed, rather than a part of the image wholly com- 
plete and the rest of the screen blank. GIF has as yet found little 
use in applications software, and the software that does support 
it consists largely of conversion programs. 


TIFF 
Whereas GIF implements some of the tag-field approach to 
help circumvent obsolescence, the Tag Image File Format is 
based wholly on the concept. TIFF was developed jointly by 
Aldus and Microsoft as a common format for scanner vendors 
and desktop publishing software. Since its introduction, TIFF 
has grown to far exceed the expectations of its designers. А$ 
shown in figure 2, the initial header contains only 8 bytes. АП 
information and parameters relating to the image are stored in 
tag fields. The current version of TIFF (5.0) includes 45 such 
fields; this number is misleading, however, because there are 
two separate tag fields to specify the image dimensions, as well 
as fields to identify the creating computer, model, make, art- 
ist, description, software, and date. Several necessary fields 
have default values and so need not be specified (although it is a 
good idea to do so in any case). Many of the tag fields are not 
necessary to produce images, although an image may become 
distorted without them. For example, TIFF provides fields that 
enable images of unusual aspect ratios to be displayed properly. 
Without the proper field data, the image will appear stretched. 
TIFF is an all-encompassing format. It supports several 
compression schemes, special image-control functions, and 
many other features. Because TIFF is large, it requires exten- 
sive coding to develop a complete implementation. To help pro- 
grammers deal with this complexity, version 5.0 defines four 
TIFF classes: TIFF-B for bilevel (1-bit) images, TIFF-G for 
gray-scale images, TIFF-P for palette-color images, and TIFF- 
R for RGB images. TIFF-X refers to a program that supports 
all four classes. These classes enable application programs to 
use only the features they need to perform properly. Each class 
has minimum fields that must be supported to ensure compati- 
bility, and programs need not make use of the other fields. 
TIFF files have no set order in which data must appear other 
than the initial 8-byte header. The image-file directory (IFD) 
contains a list of the fields present in the file. The directory- 
continued 


Byte order 
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Figure 2: The TIFF image format. 
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entry offset points to the location in the file where the informa- 
tion is stored. This allows the data to be placed anywhere 
within the file. The actual image data is stored in "strips" that 
are found through an entry in the file directory. These strips 
can be of any width. The default is one strip containing the en- 
tire file, but to simplify buffering, the format specifications 
recommend that strips be about 8K bytes long. Because TIFF is 
a pointer-based format, it is necessarily more complex than 
GIF, but this greatly enhances the flexibility because field data 
can be written in any order. 

TIFF, like GIF, supports multiple images in a single file (re- 
ferred to as subfiles), although decoders are not required to 
process them. The last entry in an IFD is either 0000 for end of 
file or an offset to the IFD of the next subfile. 

TIFF supports two methods of storing color data. TIFF-P is 
similar to GIF. A single field defines a color map for the image. 
The image data itself is then stored as codes relative to the color 
map. This method allows for efficient storage, although it is 
limited to 256 colors. The color map draws its entries from a 
48-bit palette (ТІГЕ? basic unit of structure is the 2-byte word; 
hence, 16 bits are present in each of the red, green, and blue 
planes). TIFF-R is used to define full RGB images. A pixel is 
represented by three 8-bit RGB values that provide over 16 mil- 
lion colors. 

To facilitate the faithful reproduction of images on a range of 
equipment, TIFF supports several extra fields. These fields are 
typically of little use on hardware-specific formats and are gen- 
erally missing from other hardware-independent formats. The 
ability to redefine the white point and the primary chromatici- 
ties is important when images are displayed on nonstandard 
equipment. For example, modern computer monitors no longer 
use the National Television System Committee chromaticities 
and white point, although television monitors often do. Ап- 
other important ability is aspect ratio specification. Most com- 
puters have roughly the same aspect ratio, although there are 
notable exceptions— particularly the Macintosh. (GIF also sup- 
ports the ability to vary aspect ratios.) In addition, you may 
wish to include a field that is relevant only to your applications. 
These fields can be registered with Aldus and Microsoft to en- 
sure that they remain unique (the tag field number is a 16-bit 
value, so there is plenty of room for proprietary fields). 

TIFF supports several different compression schemes. For 
most applications, the most useful is a variant of LZW com- 
pression. Also supported are CCITT Group 3 1-Dimensional 
Modified Huffman RLE and the Mac's Packbits. 


Trading Images 

For the foreseeable future, a great many graphics formats will 
remain. NAPLPS still rightfully enjoys a substantial follow- 
ing, although this will decrease as graphics abilities increase 
and processors become faster. You can expect to see TIFF con- 
tinue to spread through applications across the land. Its power 
and flexibility make it especially attractive to commercial soft- 
ware developers. However, its complexity will probably keep it 
out of the realm of the casual programmer. 

For the less-sophisticated computer enthusiast looking to 
trade images with friends, GIF is the likely choice, even though 
its limitation to 256 colors is already a hindrance to Amiga 
owners and others with high-color-resolution boards. From the 

' point of view, graphics transfers will never be 
pretty, but end users will see spectacular results. ш 


Gerald L. Graef is a programmer for a civil engineering firm 
in Milwaukee, Wisconsin. Не can be contacted on BIX as 


ggraef. »9 
Circle 314 on Reader Service Card ~~ 


ЕВЕЕ 


Air Express Shipping 
You Pay The Ground Shipping 
We Pay The Air Difference 


WAREHOUSE . = I= " = 


PRODUCTS 


ғ „24 ” 
800-4 12 21. 1135 WITHIN THE USA AND CANADA TOLL-FREE 


D 


E 


H R W 


MONITORS 
Monochrome Plus an - x COMPUTERS 
KAA TN $79 Pius incip е vs en AST f^ YUN 
Samsung White 95 i Bravo $ $889 | | | 
CGA MICE/SCANNERS vu 40 2599 DAI 
Hyundai Complete Hand Scanner 400 дода! 140% 
ri рете nang acanmg ax) l 
Magnavox 8762 AGB = DFI Scanner | "n ARC SH Super-161E 
EGA Logitech Bus NEW 79 Pro Turbo B8 739 Misc 
Hyungal 349 Logitech Scanman H-Aes 179 Pro Turbo 285 w/512 1209 ША compact, 
Magnavox CM 9053 379 Microsoft Bus w/P amtbrush 99 Pra Turbo 286, 1 MB 1318 affordable PL XT offers 
VGA PC Mouse li w/Paint 78 386 Skyscraper yg | рен flexibility and E i 
imtec ий includes ELECTRIC | 
si: oe ee VIDEO BOARDS de a Ает | 
Seiko 1430 599 INTEL AST VGA Plus $349 Sk & REY WORKS, EL = 
Multisync 90287 $153 АТ! ЕСА Wonder 800 229 
MitsubishiDiamondscan 499 80287-8 .. 218 АТ! VGÀ Wonder 319 Же а = [— PE- 4 
NEC Multisync 3D 674 802В7-10 ong Everex Viewpoint 256K 249 S ъ 6! 1 i — 
Princeton Ultra 16 ш ғы 399 Orchid Designer 800 232 9 а HR | 
80387-20 439 Orchid Pro Designer w/256K 299 " aD» | ыы tthe 
ACCESSORIES 8087-2 | Paradise Autoswitch EGA 48 , 
Curtis Ruby Р! 139 — paradise VGAP БАЗ) ITI | « i& Monthy 
US AUDY Fius aradise VA Plus аги 
Emerson Surge Protector r 5 FEDT DRIVES Paradise VGA Pro 448 "EN * ID key Кеуінк 
pide СЕН gg у hes Call Vega Fastwrile 140 * AO КЇЇ byenary " рака ed A k 
ogical Connectio ыты ae. $79 * ATI Graphic к LE yee 
Leama ЫШ MeL ТИ PRINTERS ыза | ae 
جا‎ a 30 Toshiba 34" 720K NEC қ MS-DOS 3.4, GW-B 
Masterpiece 85 | молы Ж IMDAATGA/GA! ei a REIR 
3D Watt Power Supply 59 BOARDS рез 00 5519 ‘380 KE Drive T dn l À a models 
LAPTOP Татара, UK MM OKIDATA ` " MOD тае 
- ST Sixpac Plus w/b4K 1 Wi EMS 
= COMPUTERS ATI Wonder VGA К қ еи ‚ 235 DFIINT $89 Berno у rm 
scabs aes $699 Copy ll PC Deluxe Board 109 ОК! 321 349 Everex 300/1200 69 эк дені 51049 
Toshiba Т.1600 1579 им; AS OKI 30 чь ب ا‎ ШЫ 159 Corê Hard [rived In Stock 
Toshiba T-3100E ШЕ ee oun ibe 88 PANASONIC ag Everex 2400 MNPEXT — 188  MinScrbe | бан 
دک اا‎ 2839 0 Everex 2MB Above Board 54 Hayes 1200 bc a IPS Special 
Dther Models Call intel Inûoard 386 AT + 339 Hayes 2400 нд cce der E 
DIGITIZERS intel Above 286, Plus wSt2K 41911914 109 U.S. Robotics eb tart зи 
ra Bh уве 9 intel Connection Co-Pracessor 739 STAR MICA 2498 2400E 135 атау A, 40мВ 28 Мі 409 
битта Graphic: ү. ^ $235 Orchid T ry Extra Turbo 279 Wx 1000 ONICS 9600 HST 609 nean 5 з Ш Cont 319 
Graphics 12 « 12 340 WO Controllers Call -uriini 189 Sportster 1200 INT аде ST 138 w/Cont 369 
Na 1000 Color 224 Sportster 2400 INT К. agn > 25 359 
5 О Е eal Seagate ST 4096 585 
SPREADSHEETS T A R E 
ee See ілі „Ай ENGINEERING PROJECT MANAGER UTILITIES 
Lucid 3D 52 DesianCad 2.2 0 ы. $51 Super Project Plus $255 386 To The Ma ACCOUNTING 
Maciel Eats 224 EasyCad2 0$ - IN Timeline Pro Ver. 3 484 Always a um Bedford Accounting $139 
SuperCales vi уле i وو‎ а MO NOPE 208) ERE EY 29 Bar O Wor + 
ДЕГІ | DD ы Len | 
Twin Advanced 69 245 WORD PROCESSING Copy түр = Dac Easy Laghi * 
VP Planner Plus ig DESKTOP PUBLISHING | Grammati il gig TS E ы хз йі m 
| Adobe Illustrator Window $408 Microsoft Word 5 0 esqview ¢ e 79 Фрыд, 119 
чр v Bitstream Fonts 119 ea Multimate Advantage 1! T ed ACCESS Ag sah تل‎ Business Acct 149 
$ Pagemaker Ver 3.0 gog PFS Office Writer | Pc Manager 50 n tree WiPOG 220 
Clarion Personal Developer $95 PFS First Publisher 2 Û 73 PFS: Professional Write? 1 129 Disk Technician Advanced 108 Quicken 30 
Cranon Pro Developer 174 Ventura Publisher 2.0 Right Writer ' Fastback Plus 2 01 104 ? 
479 48 ға» 
қай А 419 Ventura Pro EXT 377 SPFPC21 169 dui 29 005 
ase | . 458 Will Maker 3 Û 37 00» 56 М5-00533 
D Base IV Developers Ed 819 GRAPHICS Word Perfect 5.0 209 TEST 6 М5-005401. ү 
Data Perfect 282 Corel Draw > . $215 Word Perfect Library 2 0. b5 Lotus Magell 43 
Fox Base Pius 2 1 199 PFS First Graphics 87 Wordstar Pro 5 5 . 229 Mace G 27 4 33 LANGUAGES 
Geniler 189 Grasp 82 Wordstar 2000 Plus 273 Micros wi 81 g | 
ParadoxiQ |. 4 Harvard Graphics 2 12 274 Xywrite 111 Plus 216 M 0 i dows 296 63 rainmaker ; $79 
PFS: Professional File 2 0 5 Printmaster Plus 29 M MER visae n P 
l E = o. б n van 1 | 
Powerbase 2.3 asg eo 34 COMMUNICATION Norton гаира: 0 B Micros m o 
04430 зде Show Partner Fx 199 PROGRAMS Org Pius Adv ae E pine rin n i 
Revelation Advanced PC Tools Deluxe 5 0 М ick Basic 4.5 85 
А 8ase Compiler Ver 10 қы INTEGRATED “etna ене Universal $75  QDOSII | 2 жерш. pan 65 
R Base For Enable OA ору Fius 106  QEMM3 4,” 49 
or DOS 21 $45 C 86 
Reflex PFS First Choice 88 тоғы XVI 99 Sidekick Plus t. poc 
етте SEIN . E 5 
Relate & Report 3 Microsoft Works 89 L " + 39 Sideways 1 urba G2 0 . 85 
gg Seien A ai ap Link 3 v inci 8 Turbo Û Prote 
р Smart Sottware 79 Software Carouse Ores Hand 165 
VP into 63 Symphony 2.0 439  PCAnywhere ІН 69  Spinte - nx 43 — TurboPascal3 5 94 
ме 419 Робот Plus 44 XTreePro . Ai ss 45 
Turba Prolog Tooibow 65 


USER FRIE -NDLY TERM: 


3 & CONDITIONS: 


а Мо char ge fo 


Visa or Masterc 


— 
ard MZ Nu 


Display this month’s 
g BIX activities 


TUESDAY, 9/5, 9 PM EST. First Tuesday: ‘‘Hard Diskussions” 
Let's talk about hard-drive partitioning, hard-drive management, backup and restore methods—and any 
other disk-drive problems and solutions you may have—at the ibm. pc conference. (join ibm. рс/сріх) 


THURSDAY, 9/7, 8:30-9:30 PM EST. ''Multitasking and Аба” 
Randy Brukardt and Dan Stock of R.R. Software continue their discussion of the Ada language. What 
tasking capabilities does Ada provide? Will your operating system's multitasking features help Ada. . . or 
conflict with it? (join janus.ada/cbix) 


IBM Exchange Opens 


BIX has opened the ІВМ Exchange, with Barry Nance as 


editor. As with our other exchanges—the Macintosh, Bulletin 


Board, and User Group exchanges— its purpose is to better 
focus our activities and make the BIX system easier for 
you to use, The IBM Exchange conferences and their moder- 


alors are: 
ibn pc 
ibm.at 
ibm. ps 
ibm.osJ 
ibm.dos 
ibm.os. 386 
ibm.repairshop 
ibm. new. prods 
ibm.exchange 
ibm. utils 
ibm. other 


John Fistere 
Donald Osgood 
Matt Trask 
Dave Nanian 
Bill Bourn 
Curt Franklin 
Dave Rifkind 
Jon Fleming 
Jerry McReynolds 
Pete White 
Tom Wagner 


There are several new features in the exchanges, including: 


Tutorials—Formal tutorial topics or threads are included as 
part of the regular exchange conferences. 


BIX "strip maps  —These are narrative messages directing 
you to specific, related threads in multiple conferences. As 
such, they ll guide you through virtual single-1opic discus- 
sions spread over several conferences or topics. 


What's hot and what's not— Moderators will he posting 
narrative summaries of interesting current activity. Not 
exhaustive or inclusive, these summaries will only supple- 
ment regular digests by serving as quick pointers 10 


what's hot. 


Panels of experts— We |l be scheduling occasional group 
discussions by visiting experts, to be held in the regular 
conference areas, Not to be confused with Chix sessions, 
they ЇЇ be conducted over several days or weeks, 


On-Line Hosts— You'll find host-moderators on duty in 
CBix to point you 10 specific information and help you use 
BIX. Check your digest topics to find out when the modera- 
tors will be on-line. 

Digestive aids—The Exchange editor will prepare and post 
weekly digests highlighting what happened in the Exchange 
during the previous week. 

New listings for the week—The Exchange editor also will 
post detailed descriptions of files uploaded to listings during 
the previous week, including the exact name and location of 
each file. 


The Best of ВІХ — Thes re back, and you can find them on 
HX. The traditional Best of BIX reports will be prepared by 
moderators and posted monthly in selected exchanges. 


Help us help vou, bv sending us vour opinions of the 
Exchanges and your suggestions on wavs in which we can 
improve BIX in general. Please send them to "sysmgr, " 
through BEX mal. 


All-Month Conferences and CBix events 
Unwind by the C—What better way to settle down from 
the August MacWorld convention than by picking up а good 
book? Especially if it’s the Think LightSpeed C tutorial. Using 
the "Macintosh Programming Primer” hy Mark and Reed 
(Addison Besley) as the base text, we continue to work 
through the book interactively, from the basics to the 
more advanced. So ne matter when vou join Ше tutorial, 
vou ll find the trail we left for vou to learn from. (join 
mac.novice tutorial) 
Blue Tuesdays—Every Tuesday in September (9 PM EST), 
drop in on this special CBix session conducted by IDM 
Exchange moderators. You and other [BM-users will discuss 
ІВМ PC programming, hardware, applications software, and 
more. (join the main CBix area, channel 1, band B) 


Circle 450 on Reader Service Card. 


Finally. An on-line service 
that doesn’t nickel and dime you. 


It's BIX's flat-fee service. 

BIX is short for BYTE Information 
Exchange. The on-line informa- 
tion service that's vours for an 
unheard-of flat fee of just $39 for 
three months" — an amount you 
could easily blow in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you'd be nickel-and- 


dimed for its monthly minimums.) 


And here's another distinction: 
BIX is strictly for microcomputer 
pros; it contains no fluff.’ Asa 
subscriber, here's what you've 
got coming to you: 

Г] All the information and ideas 
exchanged in more than 150 
microcomputer-related confer- 
ences — а give-and-take in which 
you can participate. 


ы + 
„А 


L] Microbytes Daily — up-to-the- 
minute industry news and new 
product information. 

C] Plus support from hardware 
vendors and software publishers, 
access lo extensive software 
libraries, and the use of our 
electronic mail service — which 
allows binary attachments. 


Set your telecommunications 
program for full duplex, 8 bits, no 
parity, 1 stop bit, or 7 bits, even 
parity, 1 stop bit. Now dial BIX at 
617-861-9767, hit the return key, 
and respond as follows: 


Prompt: You Enter 
login (enter bix”): hix 
Name? bix. flatfee 


You can charge your BLX 
subscription to major credit 
cards, or have it billed to your 


(ЕЗ company. You may also purchase 


rys 


unlimited off-peak access via 
Tymnet for just $15 per month, 
or $2 per off-peak hour. 

For additional information, 
including your local Tymnet 
access number, call 800-227-2983 


(in New Hampshire 603-924-7681). 


"Based on a £156 annual fee, billed 
quarterly — a subscription which you 
may cancel at any time without future 
quarterly charges. If you prefer, vou 
may subscribe for a 3-month trial at 
just $59. 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 * In NH 603-924-7681 
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When we started selling MKS prod- highly efficient program generator, 
ucts in 1986, the Tax Collectors were | simplifing the creation of languages and 
among the first to notice. They assessed compilers tor DOS шкі OS/2. The set is 
eur promise ta bring the power and completed with MAS RCS (Revision 
flexibility of a UNIX environment ra the Control System), which gives total 
DOS desktop. control of text file revisions, and WAS 
And then they came to call. Make, which provides an elficient way to 
We're happy te report that the Гах automate the production and maimtenance 
People? quickly decided that MKS of any size project, 
products were the perfect way to Irain AM together they are the most etfi- 
users on UNIX operating systems using cient, most productive, and Irrendliest 
the PCs everyone was already Familiar way to cross the bridge between DOS oi 
with. And the perfect way lo speed (05/2, and UNIX, 
development of new programs and 
procedures. 
Get the new - but don’t give up the old 
The MKS Programming | А 
Plattorm gives programmers he 2 == 
hest of both worlds - иту 
unrestneled access lo the power and 
Bexibility of UNIX operating 
systems, and full DOS or OS/2 
capabilities, With MES your 
РС hecomes a powerful and 
productive UNIX worksta- 
lion. whenever you need it. 
The Platfonn includes 
four proven members of the EN 
MKS Family of software: | 
MKS Toolkit. LEX & YACC, |. 
RCS, and Маке. | 
The hean of the Plattonm is 
the MAS Тон. It provides a 
complete set of utiliby pro- 
grams and over 150 com- 
mands compatible with UNIX \ 
System Y.A, Tr also includes the MKS ant 
Кот Shell, a command interpretor, a 
МКУ Vi editor, and the MKS ur, 
AWK programming lan- 
guagc. = 
Next is MAS LEX & 
FACC, which work together as a 


er Long 


Beyond multiple plotform support 

The Programming Platform performs 
on мапаапі PC networks like Novell 
NetWare and PC NFS with the illusion of 
a complete UNIX timesharing system, 
This means vou can hook your PC to PC 
NFS. allowing it to be used as а UNIX 
workstation. 

MKS is ап active participant on the 
POSIX standards committee. and we 
track the shell and utilities standard to the 
fullest extent, We take care to build the 
underlying POSIX kernel functionality on 
DOS and OS/2 into MKS software before 
moving utilities. Thats why the Platform 

gives you LOO UNIX and POSIX 
compatibility. with no surprises. 
Ideal training tools 
| Fast, painless training 15 another 


) на а i 
A .benefit of the Programming Platform. 


. Developers can use their familiar PC 
keyboards while moving effortlessly 
lo UNIX on the desktop, and 
exposure to new commands and 
functionality becomes part of 
the novice's working dav. 
The Taxman adds it up 
When you stack up all the 
advantages of the Programming 
Platform - access to powerful 
development tools, time-saving 
management functions, ІШІ pori- 


bility. easy training, and our‏ سے 
Ға‏ 


_ unswerving dedication to the 
POSIX standard ~ it's no wonder that 
the people with the toughest jobs ta do, 
like the Tasman, tum to MKS, 
To learn more about The Programming 
Platform and other MKS produc- 
пуу and development tools, 
("o call us today. Maybe we 
К can make your job а little 
-a 1055 taxing. 


Taxman Came To Talk To 


Head Office: 


30 day money-back gucrantee Authorized MKS Deolers: 


MKS Programming Plattorm prices are 


Belgium 2736-5064 35 King Street Morh 
DOS 5555 England 384 5349? or Waterloo. Отого 
r 31225 } 833-1022 oF Conodo HAJ Фа/% 
0763 73455 | 
in Continental USA сай 1-BOO 245 2797 Мөйһегігингіз 20-14 24 83 FN", 
ынде Conbrental USA coll 1 519 8&4 2251 - е / 


Мн 0р аа л әла = «а Ev More Power to You 


М D нь чү eee DE bore Ken бүз ыла wu (nae рны, havh Deen oe quc] MAS Гызыл АГЫЛ Taper 
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FEATURE 


UNIX SHELL 


More than just a collection of commands, the Unix shell 
is often used to build applications 


Greg Comeau 


he Unix shell in its various forms is the user's 
interface to the computer's operations. One 
reason for Unix's popularity is its support of a 
rich command set. The Unix shell (or /bin/sh) 
is the most popular tool of this group of com- 
mands. It is defined as a "command programming language,” 
implying that it is only a sequential command executor, much 
like those found under non-Unix machines. However, this 
doesn't do the shell justice. It is a full-fledged programming 
language supporting looping and logic constructs, variables, 
functions, parameters, and 
features unique to Unix (such 
as pipes) that allow it to be a 
true and consistent operating- 
system interface. 

The Unix shell supports 
both terminal and file pro- 
cessing: You can use it either 
interactively or by inserting 
programs into files called 
shell scripts. You can execute 
commands or shell con- 
structs, such as loops, direct- 
ly from the keyboard or from 
a script. Thus, you have im- 
mediate access to a simple 
command spawner or to more 
complex capabilities. And if 
you're writing shell-script 
programs, the shell's inter- 
pretive nature lets you create 
and modify scripts in a quick, 
easy, and rcliable environ- 
ment. This dual quality 
makes the shell very popular. 

Although there are 
flavors of Unix shells, the 


ILLUSTR ATION: ROBERT TINNEY © 1985 


Bourne shell is currently the only one that comes standard with 
all Unix systems. Therefore, I'll concentrate on the Bourne 
shell (/ bin/sh), while also covering some of the important fea- 
tures found in other shells. 


How Does It Work? 

The Unix shell is an interpreter, analyzing each command line 
separately. Shell scripts are simple text files created with an 
editor, such as ed or vi. For example, if уой placed the 
statement 


1= 100 
echo i has the value of $i 


into a file named Ғ1, you 
would have a simple shell 
script that initializes the vari- 
able i and then displays its 
value in text with the echo 
command. (Although shell 
scripts are text files, the shell 
typically requires that they be 
both readable and executable. 
To make a text file execut- 
able, you would issue the 
command chmod utz fi, 
where f1 is the name of the 
text file.) 

Input to the shell can take 
the form of a command from 
the Unix command set, a 
built-in shell command, or a 
control-f low command. At 
the lowest level are the com- 
mands, consisting of words 


separated by spaces, such as 
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1s fusr/bin. The first word is the command name or path 
name you want to execute; the others are the arguments to be 
supplied to that command as it executes. The shell waits for 
each command to terminate and then sets an exit status that it 
and other programs can act on, perhaps by printing an error 
message or by branching to some other section of script. 

The shell also lets you compound commands with the pipe. 
You type two simple commands separated by a pipe sign, the | 
character, to indicate that the output of the first is to become the 
input of the second. For example, to count the number of files 
in your directory, you enter 1s /usr/bin | we -1, where 1s 
creates a list of files and vc -1 counts the number of lines in the 


he Bourne 
shell will let you combine groups 
of simple commands and pipes 
into compound commands and 
"super" commands for more power. 


1s output to obtain the number of files in the directory. 

When you enter 1s by itself, its default standard output 15 
directed to your terminal. When a command is executed, by 
default it looks to the terminal for standard input. However, 
you can connect the standard output of any one command (15) 
to the standard input of any other command (wc) with the pipe. 
Thus, the shell lets you combine groups of simple commands 
and pipes into compound commands and "super" commands 
for more power. 


Shell Variables 

The shell aiso lets vou create variables much like those found in 
most popular programming languages. All shell variables are 
character strings that can be either converted or treated as other 
data types. Also, because you don't need to declare shell vari- 
ables, they are created dynamically. 

In the simple shell script above, the first line contains an as- 
signment to a variable i. (Notice the lack of spaces on this line.) 
The statement will assign the text "100" to i. This adds the 
newly created variable to your shell's local environment. Аз 
long as it is not one of the shell’s readonly variables, you can 
change the variable at will. 

Besides the variables that your program creates, there's also 
an inherited variable environment list that your shell and pro- 
grams can receive from other applications or shells, or by de- 
fault from the system. Among these are 


* PATH—a list of colon-separated directory names providing 
search paths for commands; 

e HOME—usually the user's home directory; 

P51—the primary command-line prompt for the shell (this 

is typically a $, but you can customize it as necessary); 

* MAIL—the location of E-mail; 

* TERM—the type of terminal display currently in use; and 

е SHELL—the path name of the currently executing shell 
(this variable is typically set to / bin/sh). 
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You can export your local variables into the environment list 
with the export command. Many commercial applications re- 
quire that you specify temporary file-directory names or even 
options by using environment variables. This is a convenient 
way to pass information to them. For example, 


$ TEMP PATH-/usr/tmp 

Ф OPTIONS--dbj 

$ export TEMP PATH OPTIONS 

$ app # some application using these 
variables 


[Editor's note: The $ is the Bourne shell prompt and implies that 
the following line is entered directly to the shell.) 

You may want to provide default values for environment vari- 
ables and place them in the .profile file of your home direc- 
tory. Then, each time you log in, the shell looks for the file and 
sets the environment variables. This feature is useful because 
in many situations the variables remain fixed throughout the 
log-in session. 

The shell also provides several odd-looking variables that 
contain special information related to how your shell Func- 
tions. They let vou easily accomplish many commonly needed 
tasks: 


е $4 contains the number of parameters passed to the shell; 

е $- contains flags set on shell start-up or by the set 
commands; 

* $? holds the return code (in decimal) of the last foreground 
command executed; 

* $$ has the process ID number of the sheil—handy for 
creating temporary filenames; 

* $! contains the process ID number of the last background 
command executed; and 

е $0 has the name of the currently executing command. 


Some shell variables are called positional parameters. W hen 
a shell script 15 invoked trom the command line or by another 
shell script, it can provide arguments to the called program. 
For instance, if vou create the script args.sh 


echo Number of args is 3# 
echo l-$1 
echo 2222 
echo 3=$3 
echo 4-$4 


and execute it by entering args.sh on the command linc, you 
would get Number of args is 0 and nothing in the arguments. If 
you execute the same script as args.shab ¢ d e P, you would 
get this result: 


Number of args 1s 6 


Notice the variables $1 and $2. These variables assume the 
values of each of the respective arguments when the shel! calls 
the script. For instance, $3 takes on the value of the third argu- 
ment, the c. This capability comes in handy when you individ- 

ually process command options or filenames. 
The variable $* represents all the positional parameters at 
coniinucd 
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Try our multi-user/multi-channel communication boards (and our promises) 
for 30 days with no risk. 


You're looking at multi-user systems. You want high 
performance. High reliability. Great service and technical 
support. And real value. Trouble is, that's what every 
board company promises. 

But whose promises can you afford to stake 
your reputation on? Ours. Because only DigiBoard dares 
to let you try us in the real world. With no TE 


for a full 30 days. Choose basic boards or the industry s fastest 
intelligent boards. PC-Standard or Micro Channel. Four, eight 
or 16 ports. Even a Synchronous option on some models. 
While you re evaluating the performance of our 
boards, we hope you'll benchmark our technical support 
too. Customers tell us it's as great as our engineering. But 


enough talk. The only way to see how good we are is to try 
With DigiBoard you can order any gą s „-—=======уъ us. And now, you can plug us in without 
Digi CHANNEL multi-channel communi- Digi =*2=:22= riskinga penny. Just plug into your 
cations board and evaluate its performance "Worervenwew  —-- nearest DigiBoard distributor. 


Ask your DigiBoard distributor for our FREE booklet, How to Do Multi-User Right. 


NATIONAL DISTRIBUTORS 
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Unix Tools for DOS 


Charles Herring 


S ome Unix commands have found their way onto DOS ma- 
KJ chines, where they perform functions similar to existing 
DOS commands. They are being used instead of their DOS 
counterparts for several reasons. For onc, as DOS systems have 
grown in size and complexity, few DOS commands have been 
extended to reflect the growth of the systems. Unix is a more 
mature operating system, designed to manage more complex 
tasks, and Unix commands thus offer more options than their 
DOS counterparts. Also, Unix commands were designed to 
work with each other. 

Many users who are familiar with Unix, who simply prefer 
the Unix commands to DOS, or who are using both Unix and 
DOS and want a consistent interface, have brought tbe Unix 
commands over. 


Basic Commands 

Many implementations of Unix commands in the DOS environ- 
ment do not perform exactly the same or have the same options 
as their Unix counterparts. The commands tn the following list 
should have the same basic function and options in any 
implementation: 


ls 

ls {list files) is the Unix counterpart of the DOS DIR com- 
mand. It lists information about files and directories. DIR has 
two display options: /ы for wide-column display and /p for 
pause. 1s has many output format options; some implementa- 
tions have over 20. 

By default (BSD Unix) the files in the current directory are 
displayed in a sorted multicolumn format. Most versions of 1s 
include the a, 1, and t options. Most versions also support ап 
option (-R), similar to the DOS TREE command, to list direc- 
tories and files recursively. 


mv 

Moving files from a directory or disk to another location is a 
frequent task. Under DOS, this requires the use of both the 
COPY and the DELETE commands. The mv (move) command 
does this in a single action. There аге two forms of the mv 
command: 


mv l'ilelfile2 
mv files directory 


The first form is equivalent to RENAME (1.е., file 2 will be 
renamed to file 1). The second form moves (copies and then 
deletes) the specified files to a directory. Some implementa- 
tions of mv also permit directories to be renamed. 


rm 
DOS machines have been called upon to perform ever more 
complex tasks, and the directory structures have grown quite 
large. Managing these directories can be awkward using the 
DOS RMDIR command to remove directories. First, RMDIR 
requires the directory to һе empty of files. This requires the use 
of the DELETE command before RMDIR can be used. Second, 
the directories must be removed one at a time. Thus, removing 
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deeply nested directories 15 inconvenient. 

Tbe rm (remove) command was developed to remedy this 
problem. rm removes files and directories. The -r option causes 
rm to recursively remove all files and directories in the speci- 
fied directory path. For example, rm -r wp * .* will remove all 
files under wp. Because of the potential devastation to forgotten 
files in the path, the -1 option should be used whenever a recur- 
sive rm is invoked. This option interactively queries the user for 
affirmation on deleting each file. 


Advanced Tools 
Unix tools read their input from the standard input and write 
their data to the standard output. Tools that change the data/text 
fed to them in this way are called filters. Two commonly used 
filters are pg and pr, which paginate files for the screen and 
printer, respectively. 

Other commonly used hut more advanced tools are sed (a 
character stream editor), grep (a pattern pass filter), and avk (a 
report generator). 


grep is a filter that uses regular expressions to match input 
lines. Each line of input data matching the regular expression is 
sent to the standard output. grep is invoked on the command 
line as follows: 


grep [-options] regular-expression files 


grep has a number of options that can be included on the com- 
mand line. For example, -i causes grep to ignore case in pat- 
tern matching. 

One of a family of three pattern-matching filters, grep uses a 
limited form of regular expression that does not permit alter- 
ation (|), zero or one occurrence (7), one or more occurrences 
(+), or parentheses for grouping. 

Ап example use of grep would be to find ail occurrences of 
the include statement in a C application: 


grep “Біпсінде #.c > include.txt 


The regular expression #include matches all lines in the C 
source files that begin with #include. Тһе metacharacter ` in a 
regular expression specifies that the pattern, #include in this 
case, must be at the beginning of the line. 

grep is used to search for a pattern of characters in text files. 
Programmers find it very useful in performing tasks such as 
locating all occurrences of a given variable name across many 
source code files. 


awk 

awk is а pattern-miatching programming language designed for 
text processing and report generation. It can be used to generate 
simple reports or to write complex programs. avk was devel- 
oped in 1977 by Alfred Aho, Peter Weinberger, and Brian Ker- 
пірһап of AT&T Bell Laboratories (avk is an acronym for Aho 
Weinberger Kernighan). It began as an experiment to integrate 
and gencralize the grep and sed utilities. However, because of 
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its popularity, it was greatly expanded, and an enhanced ver- 
sion was released in 1985. 

awk is an interpreted language like BASIC or dBASE III. Its 
programs are stored in text files. The basic format of an awk 
statement is pattern { action }. When an awk program is run, 
lines are read from the input data file. Each line is then separat- 
ed into fields. If the current line matches the pattern, the action 
is executed. An awk statement can consist of only a pattern or an 
action. A pattern alone will print each input line that it matches. 
An action alone will be applied to every input line. The action 
part can consist of any number of statements. 

The simplest form of a pattern is the expression. An example 
of an expression is $1 == “Мате”. This pattern will match 
any input line whose first field ($1) is the string “Мате”. awk 
also supports regular expressions. 

The { action } part of the basic awk statement follows the 
pattern and can be a single statement or many statements sepa- 
rated by new lines and semicolons. The action can consist of 
expressions and control statements. The control statements are 
analogous to C control statements and include the following: 


if (expression) statements 

if (expression) statements else statements 

while (expression) statements 

for (expression ; expression ; expression) statements 
do statements while (expression) 


In addition to expressions and control statements, awk offers 
many built-in functions for arithmetic and string operations as 
well as arrays. 

awk is a powerful and fun-to-use language. It can be used to 
write simple one-line filters invoked from the command line or 
to write an assembler. It serves as a good introduction to the C 
language and can be used as a prototyping language. 


Unix Shells for DOS 

In Unix, a shell is the user interface to the operating system just 
as COMMAND.COM is in DOS. The shell executes user com- 
mands and provides a job control language similar to the DOS 
batch facility. 

At least two commercially available Unix shells are available 
that transform your DOS machine into a Unix look-alike. Of 
course, they do not implement multitasking, multiuser, and 
networking, but they do provide a full complement of Unix 
commands and tools. 

MKS Toolkit by Mortice Kern Systems and PolyShell by 
PolyTron each provide all the basic Unix tools, including some 
very sophisticated ones such as awk. As Unix has evolved, 
many different shells have been developed. The MKS Toolkit 
implements the features of the Korn shell, the newest in the 
family of shells, developed at AT&T. PolyShell is compatible 
with the Bourne shell as found on Berkeley Unix (BSD). 


Charles Herring is a computer scientist living in Champaign, 
Illinois. He has completed an M.S. in computer science and has 
a special interest in simulation software. He can be reached on 
BIX c/o “editors.” 


once. For instance, if you were to create another script called 
allargs.sh 


echo Number of args is $# 
echo All the arguments are: %% 


and run it as allargs.sh abc de f g, you would get the follow- 
ing output: 


Number of args is 7 
All the arguments аге: abc de f E 


This can be useful when outputting values or iterating through 
a group of values іп а for loop. 


In the Loop 

Table 1 shows the built-in commands for looping and control- 
flow logic that the shell supports. (Note that the Bourne shell 
doesn't support a goto command.) 

Listing 1 shows a shell script that uses all these constructs. It 
is the beginning of a file management application. In most 
cases, the test command (or the [ expr ] command, for short) 
is used as the command target to control branching in while 
and if statements. Only if the commands in the target produce 
an exit status of zero is the body of a while loop or the then 
part of the 1f statement executed. 

The test ( [ |) command is useful for evaluating various 
expressions. It returns a zero exit status on successful comple- 
tion or a nonzero exit status when an error has occurred; there- 
fore, it is often the target command. In the first line, the script 
checks to make sure that the number of arguments ($7) is not 
equal to zero before continuing. You can use any command you 
want as the command target as long as it returns a predictable 
exit status. 

If you execute the script without any arguments, it will print 
an error message and terminate itself with the built-in exit 
command (table 2 contains a list of the shell's built-in com- 
mands). The script can also specify its exit status as hold, so its 
invoker can determine whether it failed. 

The getfile shell function in listing | behaves much like a 
subroutine since it is called and can return a value. However, 
l'monly interested here in printing a string and reading a value. 
Notice that you can pass parameters to shell functions; within 
functions, they perform just like positional parameters. 

The for loop iterates through each argument individually by 
implicitly assigning each argument to 1. The variable named is 
assigned each word in the “іп” list one at a time. In this case, 
the list contains all the parameters passed to the program. 

Another powerful shell statement is the case statement, 
which allows the flow of logic to continue to one of many 
choices. The shell evaluates 1 and compares it to each of the 
text patterns until a match is found. It then executes the com- 
mand from that pattern to the next ; ; and then jumps to the next 
statement after the esac keyword. 

The while [ 1 ] construct tells the script to loop forever. 
(This can be shortened to while true.) The statements and 
commands within this loop will continue to execute until you 
enter a valid response to the deletion request. When you do, a 
break statement is executed, and the shell transfers control to 
the end of the loop. 


Other Features 
The Unix shell's I/O capabilities are extensive. For example, 
you can use 

continued 
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* < to take standard input from a specified file; 

* > to send standard output to a specified file; 

e << to read shell input until a specified point and treat the 
resulting text as the standard input; 

>> to append standard output to a specified file; 

«&n to duplicate the standard input from the file 
descriptor n (file descriptors are numbers; for example, 0 


Table 1: Shell commands for looping and control-flow 
logic. 


1. while command do commands done 
. for variablename in vordl.. .wordN do commands done 
. 1f command then commands fi or 
if command then commands e11f command then 
commands fi or 
1f command then commands else commands f1 
| 4. case word in pattern1) commands ;; ... patternN) 
commands ;; esac 
| 5. shellfunction() ( commands } 


is standard input, | ts standard output, and 2 is standard 
error); 

* »&n to duplicate the standard output from the file 
descriptor n; 

е «&- to close the standard input; and 

e »&- to close the standard output. 


If you use MS-DOS, you're already familiar with a subset of 
these, because MS-DOS borrowed its use of redirection from 
the Unix shell. But redirection is much more powerful in Unix. 

In general, Unix shell commands execute synchronously. A 
command is spawned for execution, and the shell waits for its 
completion. Synchronous processing is also termed foreground 
processing. The shell (and Unix, of course) also allows back- 
ground or asynchronous processing, which is invoked by ap- 
pending an & to the command. 

There are a few steps that the shell goes through to analyze 
the words on a line. In addition to the variable substitutions it 
performs on seeing a $ character, it also uses wild-card substi- 
tutions. The following are the wild-card metacharacters and 
their meanings: 


e ¥ matches any characters in a filename; 


Listing 1: A partial file-management application 
showing the use of the Unix shell's built-in commands 
for looping and control-flow logic. 


if [ $# = 0] 
then 
echo "$0: No options supplied!!” 
exit 1 
| fi 
etfile() 
echo "$1\c" 


read somefile 


for i in $» 
do 
case $i in 
-р 
| getfile "Enter name of file to print:" 
| echo рг $somefile 


| Pb 


-d) 
getfile "Enter name of file to delete:" 
while [ 1 ] 
do 
echo "Are you sure you want to delete $somefile? Vc" 
read ans 
case $ans in 
ylYlyeslvEs) 
rm $somefile 
break 


3 


n|N]no|NO) 
echo NOT rming $somefile 


Table 2: Special built-in shell commands. 


: Sets a zero exit status—the null command. 
. file 


break 
НЕ 
esac 
done 


HE 
$ put other cases here 


x) 
echo "$0: Error processing arguments" 
exit 1 


5} 
евас 
done 


Allows named file to be executed by the current 
active shell as a subroutine. 
break Breaks out of a for or while loop. 
continue Jumps to the end of a for or while loop and 
continues to the next iteration. 
| ed Changes the directory of the process being 
| executed. 
| eval Allows you to execute input data as a command. 
exec Causes another program to overlay the current 
| script. 
exit Terminates a shell script with an explicit exit 
Status. 
export Allows you to transport named variables to the 
environment of commands that the current shellis | 
executing. | 
read Reads data from the standard input into named 
variables. 
readonly Allows you to treat named variables as constants. 
| set Used to configure the current state of the shell. 
Also used to set positional parameters explicitly 
| rather than having them as explicit arguments to 
the script/shell. 
shift Causes $1 to take on the value of $2, $2 to take on 
$3, and so on. | 
test Used in testing expressions and setting an | 
| (or[expr] exit status for various logic-branching constructs. 
trap Allows the shell or script that set the trap to 
execute a specified compound command upon 
receipt of specified interrupt signals. 
ulimit Sets or queries the maximum file and/or pipe size. 
umask Provides a mechanism to communicate to Unix 
default file-protection bits so that you don't 
mistakenly create security problems. 
wait Waits for “child” processes that have run in the 


background to terminate. 
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* ? matches a single character in a filename: 

• |char-list] matches a specified list or range of 
characters; and 

e [!char-list] matches any characters пог in the specified 
list or range. 


Here's what happens when you use the echo command to dem- 
onstrate an incomplete list of permutations using these 
rnetacharacters: 


* $ echo * outputs all the filenames in the current directory; 
e $ echo *.c outputs all the .c files in the current directory; 


wo other popular 
shells are the C-shell and the Korn 
shell. Both these alternatives to 
the Bourne shell offer benefits. 


e zecho ex*.c outputs all the „с files in the current 
directory with names beginning with ex; 

e $ echo f? outputs all files beginning with the letter fand 
followed by any one character; and 

* 2 echo [a-m]* outputs ali files beginning with a letter 
Irom a through т. 


Once the files that match the desired pattern are found, the 
matches for the wild-card argument are sorted and become re- 
placements for the word in the argument list. 

Another type of processing that occurs as the shell generates 
arguments is called quotation deciphering. This occurs at five 
levels. 


1. No quoting, which performs variable substitutions and wild- 
carding as necessary; for example, if you enter echo The value 
af FATH, the response wil! be The value of' PATH. 
à. 'expr', where the shell picks up the single-quoted string 
literal and won't perform any variahle substitutions or wild- 
carding; for example, the input echo '*' will produce the out- 
put *, and echo 'The value of PATH 1s $PATH' will result in 
Ine value of PATH is $PATH. 
3. | one-char, which quotes the character following the | with- 
out expansion; for example, еспо The value of \$РАТН is 
SPATH produces The value of $PATH is : /bin:/usr/bin. 
4. "expr", which performs variable and command substitu- 
tion; for example, entering echo "The value of PATH is 
$PATH" results in The value of PATH is :/bin:/usr/ bin. 
5. 'command-expr', which executes the command and replaces 
the argument with the command's standard output (called com- 
mand redirection); for example, if you enter echo "The value 
of PATH is $PATH" > /tmp/tst followed by echo "са 
tmp/tst', then the output will be The value of PATH is 
bin: /usr/ bin. 


Shortcomings 
The Unix shell їз an interpreter, and as such, it has both advan- 
tages and disadvantages. On the minus side, shell scripts typi- 


cally don't execute very quickly. іп addition, they are text files 
and must be distributed in source code form. 

Because scripts are simple text files, you сап use them to 
provide or enforce the security mechanisms available under 
Unix (see "Safe and Secure?" by Patrick Wood, May BYTE). 
Security is a capability available only by first activating an exe- 
cutable binary file that has the setuid bit set. Another such bit, 
the sticky bit, which 15 used to enhance system performance, 
is not an option with shell scripts either. 

There are shell script translators that circumvent these short- 
comings by rendering C source code from the shell script. You 
can compile this program to produce a fast and secure binary 
object file without rewriting your shell script prototype. 


A Shell Collection 
The Bourne shell is not the only shell avaitable under Unix. 
Two other popular shells are the C-shell (esh) and the Korn 
shell (кеп). Both these alternatives offer several benefits that 
will appeal to users. 

With esh, which was originally developed under the Berke- 
ley Standard Distribution derivative of Unix, you have the abil- 
ity to obtain a “history” of previously executed commands and 
review them and also the ability to re-execute and/or edit com- 
mands or their arguments from the history. The BSD prompt is 
5. 

The Korn shell (а superset of the Bourne shell developed at 
AT&T) supports history and editing in a way that 15 similar in 
concept but different in implementation. The Korn shell uses 
the termcaps database to allow scrolling through the command 
history in a terminal-independent manner. Also, editing newly 
entered commands or commands that already exist in the ksh 
history can assume a vi or emacs (two popular line editors} 
mode. (The default Korn prompt 15 $.) 

Besides the interactive benefits of cah and ksh, their general 
makeup is similar to that of the Bourne shell. They all have 
loops, logic constructs, variables, and so on. However, their 
grammars vary slightly. Both езп and ksh support arrays. 
They also support arithmetic capabilities; however, ksh is su- 
perior in this respect. 

Job control is one of several other features that the Bourne 
shell doesn't support. Using job control in an interactive shell, 
you can control the execution of hackground processes, includ- 
ing termination, temporary halting, and background-fore- 
ground switching. This is useful if you want to create your own 
batch-processing environment. 


Shelling the Future 
Unix shells have begun their migration into. the MS-DOS 
world. For instance, MKS (Mortice Kern Systems) of Canada 
has been providing a Korn shell tor the past few years with rea- 
sonable AT&T Korn-shell compatibility. in addition, Comeau 
Computing offers CCsh for MS-DOS. 

Migrations of these and other tools to OS/2 should occur in 
the near future. These tools provide one stepping-stone into an 
era of open systems and connectivity. в 
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Major innovations 

in small peripheral 
devices increase the 
laptop s utility 


hile some engineers work to 

make computers bigger, 

faster, and more powerful, 

others are striving to make 
them more portable. In June, at a trade 
show called Portable Computing '89, I 
got a look at some of the most interesting 
new technological developments in lap- 
top computing. By the way, I wrote this 
installment of Under the Hood almost 
entirely on a laptop. 


Display Technology: 

Color on the Horizon 

Laptop displays used to be small and dif- 
ficult to read. Nowadays, virtually every 
model has a high-contrast supertwist 
display, and most have backlighting. 
Resolutions range from those of the IBM 
CGA (many machines) to monochrome 
VGA (Compaq's SLT and a few others), 
but none, so far, have had color. 

This will soon change, however. 
Sharp Electronics is now demonstrating 
the PC-8000, a portable computer with a 
20-MHz 80386, a 40-megabyte hard disk 
drive, and a VGA-compatible 640- by 
480-pixel LCD color screen. The screen, 
which will also be sold as a component to 
other manufacturers, is capable of show- 
ing 512 distinct colors. The colored areas 
are arranged in stripes (similar to the 
way the phosphors are arranged on the 
surface of a Sony Trinitron TV tube), and 
the resolution is eight lines per milli- 
meter. (Since it takes three lines—one of 
each color—to make a single pixel, the 
effective dot pitch is on the order of 
0.375 mm-— not much greater than that of 
a good CRT.) 
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The PC-8000's display uses double- 
layer supertwist nematic (D-STN or 
DST) liquid-crystal technology (see fig- 
ure 1). As the name implies, the display 
has two layers of liquid-crystal material. 
The rear layer, called the "driven" layer, 
does most of the work: It contains the ac- 
tive cells that control the opacity of each 
pixel. But if this were the only layer, a 
phenomenon called the birefringence ef- 
fect would cause the color of the light 
passing through the cells to be distorted, 
particularly when the cells were only 
partially opaque. 

The second layer, which is always 
transparent and doesn't have electrodes, 
contains more liquid-crystal material 
and is oriented so as to neutralize the 
color-distorting effects of the first. The 
result is an array of pixels that appear to 
change from nearly complete opacity to a 
neutral gray to clear without significant 
color distortion. 

The image on Sharp's DST display 
isn't very legible without a backlight. 
Sharp uses a “hot cathode" fluorescent 
tube to provide illumination. Unfortu- 
nately, this means that machines using 
this technology will require significant 
amounts of power; they probably won't 
run off batteries, at least at first. 


À Big Blue Rising Sun 

Toshiba and IBM are also working on an 
impressive flat-panel color display tech- 
nology. The two companies have been 
showing off a 9- by 11-inch color LCD 
screen that uses active matrix technology 
(see figure 2). The IBM/Toshiba color 
display is one of the highest-resolution 
LCD screens developed to date. Each 
pixel of the display consists of four sepa- 
rate cells or dots (red, green, blue, and 
white) instead of the usual three, allow- 
ing a total of 16 (2*) possible colors. The 
white cell helps the display to achieve 
high contrast without markedly increas- 
ing the size of the pixels. The cells are 
controlled by thin-film transistors 
(TFTs) made of amorphous silicon, and 


they can switch on and off at a rate of 60 
Hz, making large, flat-panel TVs pos- 
sible. The dot pitch of the display is 0.40 
mm-—again, not much bigger than a pixel 
on a good CRT. 

The display is backlit by a fluorescent 
tube; the light passes through a polariz- 
ing filter and then through the liquid- 
crystal cells, which can change the angle 
of polarization of the light, depending on 
whether the associated transistor 15 on ОГ 
off. Finally, the light reaches the front 
polarizer, which allows it to pass only if 
it has not been "twisted" by the liquid- 
crystal material. 

Amorphous semiconductors are a rela- 
tively new technology, first used in solar 
cells and nonvolatile memories. They 
aren’t always as efficient as crystalline 
semiconductors, but they’re easier to 
produce in bulk. This makes them an ex- 
cellent choice for large displays, where 
yield is more important than efficiency. 

Limiting the number of colors to 16 
(each cell fully on or fully off) helps to 
mask differences in the gains of the indi- 
vidual TFTs. But engineers are working 
on ways to ensure enough uniformity 
among the 1.5 million transistors of the 
display to allow a wider range of colors. 

This is the best current technology, 
but it’s expensive and difficult to pro- 
duce in quantity: There are four transis- 
tors in each of the 375,000 pixels, and 
every one of these transistors has to work 
for the display to pass muster. 

People who see the IBM/Toshiba dis- 
play are often tempted to reach around 
the back to assure themselves that it's 
really not a CRT. Alas, it may be a year 
or two before the technology demon- 
strated in this display is commercially 
available. In the meantime, Toshiba and 
Zenith—like Sharp—are showing lap- 
tops based on more conventional LCD 
technology. So is Mitsubishi, although 
its offerings will initially be available 
only in Japan. There's no telling who 
will be first to market, but it's clear that 

continued 
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within а vear there will be lots of color 
laptops to choose from. 


Small Drives, Large Capacities 

Laptops now have at least as many stor- 
age options as desktop modeis have. 
Compact 3'^-inch hard disk drives that 
weigh less than floppy disk drives are 


(а) Standard LCD 


Front polanzer 
| Front glass Di 
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Liquid-crystal material 


Rear polarizer 
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available from Conner Peripherals and 
other companies, and 24-inch hard disk 
drives are now in systems like the new 
Agilis (see "The Ever-Shrinking, Ever- 
Expanding Laptops," August BYTE). 
Many manufacturers, however, are 
opling to make their machines smaller 
and lighter by providing nonvolatile 


RAM disks instead. The 42;-pound NEC 
UltraLite has a 1-megabyte or 2-mega- 
byte RAM disk with a separate battery 
that keeps it alive even when the main 
battery runs out. (It also uses ROM car- 
tridges to hold some programs.) The To- 
shiba T1000 weighs in at 6/2 pounds and 
has an optional 760K-byte nonvolatile 


(b) Double-layer supertwist LCD 


` Front polarizer 


Front glass Passive cell 
Liquid-crystal material 
Glass substrate 
| Active cell 


Electrodes 


| Cass substrate | 
| اا‎ 


Liquid-crystal material 


Figure 1: The major difference between the standard LCD (a) and the double-laver supertwist (DST) display (b) ts the addition 
of a passive liquid-crystal laver in front of the active LCD laver. The additional laver reduces color distortion. 
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Figure 2: IBM and Toshiba are jointly developing a high-resolution color LCD screen. The 14-іпсһ display contains 
1.5 million color dots. Four dots (red, green, blue, and white) combine to form a single pixel, Since a dot is either completely on 
or completely off, there are 16 possible colors. 
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RAM disk. 

Even more interesting and capacious 
are the new high-capacity floppy disk 
drives on the way from Insite Peripherals 
and Brier Technology. To understand 
how these drives manage to store 20 
megabytes or more on an ordinary floppy 
disk, you must first know that the storage 
capacity of flexible media is normally 
limited by two factors: the maximum 
density of the bits on each track and the 
accuracy with which you can position the 
head. Insite Peripherals and Brier Tech- 
nology have taken different approaches 
to the same problem: replacing the 
“open-loop” stepper motors of conven- 


Floptical 
disk 


Collection 
lens 


tional Floppy disk drives with more accu- 
rate positioning systems that can accom- 
modate irregularities and eccentricities 
in the disk. They also use run-length- 
limited (RLL) encoding (see the Febru- 
ary Under the Hood) to increase the bit 
density. 

Insite's Floptical drives use standard 
3'2-inch floppy disks with special laser 
markings etched into their surfaces (see 
figure 3). Light from an infrared LED is 
focused on the disk; an optical servo sys- 
tem dubbed diamond tracking, very 
much like the one used in compact disks, 
follows the markings. The very precise 

continued 
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Figure 3; (a) The Floptical disk technology increases data density by using an 
optical track to generate precise tracking of the read/write head. 

(b) Alignment of the head to optical servo tracks is accomplished with a Phase 
Error Signal shift technique using multiple digital analog converters. 
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DASM?® has dazzled the 
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with its fully symbolic dis- 
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in the interactive mode; 
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user memory; one 5/4" disk drive. 


SEPTEMBER 1989 "BYTE 325 


HANOS ON 
UNDER THE HOOD 


positioning obtained in this way allows 
the tracks to be packed much closer to- 
gether than they can be on a standard 
floppy disk drive. The track density of 
the Floptical media is 1250 tracks per 
inch; a standard floppy disk, by compar- 
ison, has 45 to 135 tpi. The Floptical's 
bit density is 24,145 bits per inch (bpi). 
Brier's Flextra drives use special two- 
layer magnetic media and a servo tech- 
nique called T?, for Twin Tier Traeking 
(see figure 4). An embedded, unerasable 


magnetic layer deep below the surface 
contains servo information, while the 
upper layer carries the data. 

In addition to the special servo tech- 
nique, Brier also uses multizone record- 
ing to fit more data on the disk. The disk 
is divided into three ring-shaped zones; 
tracks in the outer zone contain 48 sec- 
tors, those in the middle 40, and those on 
the inside only 32. Most conventional 
disk drives store the same amount of data 
on each track; this means that the total 
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capacity of the disk is limited by the ca- 
pacity of the innermost (and shortest) 
track. Changing the number of sectors 
per track lets Brier exploit the additional 
circumference of the outer tracks. The 
rated bit density of the Brier drives is 
26.000 bpi. The track density 1s 777 tpi 
tor the two lower-priced models, and 
1555 tpi for the more expensive one. (In- 
site's literature makes a conflicting 
claim that the maximum track density for 
a magnetic system is less than 1000 tpi.) 
Brier's intermediate model can also 
read—but not write to—IBM-compatible 
J'^-inch disks. 

Insite’s drive has a formatted capacity 
rating of 20.8 megabytes and an average 
seek time of 65 milliseconds. Brier's 
specs are better: The high-end model 
boasts a formatted capacity of 43.2 
megabytes, with an average track-to- 
track seek time of 29 ms. (The higher ca- 
pacity is probably due to the multizone 
recording technique, while the higher 
speed is most likely due to smaller head 
size and weight.) 

Insite’s media can be made from stan- 
dard 3%-inch floppy disks Бу a special 
machine that Insite plans to sell to third 
parties. Brier's disks, on the other hand, 
must be specially manufactured. There- 
fore, Floptical disks (which are expected 
to sell for $10) will probably be about 
half the price of Brier's media. 

Both drives use SCSI interfaces, so 
they should be compatible with a wide 
variety of machines. Both also weigh 
around 2 pounds, so either one should be 
ahle to fit into a laptop without imposing 
an excessive weight penalty. 


Peripheral Issues 

Finding peripherals that will work with a 
particular brand of laptop can he a prob- 
lem. Some of the larger laptops and lug- 
gables have IBM ISA-compatible slots, 
but few small, battery-powered units do. 
Some machines can be fitted with an ex- 
pansion chassis, but since these are low- 
volume items, they're generally quite ex- 
pensive—and they're hard to take on the 
road. And when a manufacturer does 
provide an expansion bus, chances are 
it's a unique design. (So far, only Ya- 
maha has designed its laptops to use а 
connector that's compatible with another 
machine's—in this case, the Toshiba 
T1100+°s). Slot configurations even 


| differ among different units from the 


same manufacturer; my T1000, for in- 
stance, won't take expansion cards that 

fit the rest of the Toshiba line. 
All this incompatibility hurts laptop 
users by keeping peripheral prices high. 
continued 
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Brier Technologv 
(Flextra disk drive) 
2363 Bering Dr. 
San Jose, CA 95131 
(408) 435-8463 
Inquiry 1081. 


Holmes Microsystems 
(PFIDO) 

2620 South 900 West 

Salt Lake City, UT 84119 
(801) 975-9929 

Inquiry 1082. 


IBM 
(Forthcoming IBM/Toshiba high- 
resolution color LCD screen) 

| Research Division 

| P.O. Box 218 
Yorktown Heights, NY 10598 
(914) 945-3037 
Inquiry 1084. 


Insite Peripherals 
(Floptical disk drive) 
2363 Calle del Mundo 
Santa Clara, CA 95054 
(408) 946-8080 


What's really called for is а standard 
laptop bus—something like Hewlett- 
Packard's HP Interface Loop, which was 


| developed for HP's calculators. Until the 


industry agrees on such an interface, 
however, peripheral makers will be 


| forced to find clever ways to connect pe- 


ripherals using existing ports. 
Опе such peripheral is Xircom's 
Pocket Ethernet adapter. This device, 


Sharp Electronics Corp. 
(PC-8000, JX-100 Handheld 
Color Scanner) 

Sharp Plaza 

Mahwah, NJ 07430 

(201) 529-9500 

Inquiry 1085. 


Toshiba America, Inc. 
(Forthcoming IBM/Toshiba high- 
resolution color LCD screen, 
T1000, T1000 +) 

9740 Irvine Blvd. 

Irvine, CA 92718 

(714) 583-3000 

Inquiry 1086. 


Xircom 

(Pocket Ethernet adapter) 

22231 Mulholland Hwy., Suite 114 
Woodland Hills, CA 91364 

(818) 884-8755 

Inquiry 1087. 


which attaches to a laptop's parallel port, 
lets you hook into an Ethernet-based 
LAN. You can do everything you can do 
on any other network station, including 
uploading and downloading data and exe- 
cuting programs. While some software 
(e.g.. LapLink) lets you do the same 
thing, nothing can quite compare with 
the convenience of having the resources 

comimued 
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Figure 4: Brier s PF? (Twin Tier Tracking) Servo System uses two layers of magnetic 


| information. The deeper layer is permanent and provides the tracking information. 
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of an entire LAN at your disposal. 

The Pocket Ethernet adapter comes in 
[wo varieties—one for thin Ethernet 
(cheapernet) and one with a standard 
communications connector. The unit is 
packaged with an IPX driver for Novell's 
NetWare. There are no NetBIOS or ТСР/ 
IP packages available at this writing, 
though with luck there may be by the 
time you read this. 

А peek inside the Pocket Ethernet 
adapter reveals a standard National 
semiconductor Ethernet chip and a cus- 
tom application-specific IC that handles 
the interface to the serial port. Presum- 
ably, this same ASIC can be used to drive 
other chips for other types of networks; 
according to president Dirk Gates, Xir- 
com is now working on а Pocket Token 
Ring adapter that will interface to a 
microcomputer in the same way, 

Another very clever peripheral that 
should be available by press time 15 the 
PFIDO (Printer/Fax Input Device with 
Output) from Holmes Microsystems. 
This gadget weighs less than 4 pounds 
and measures only about 10 by 214 by 3 
inches, yet it’s a complete monochrome 
scanner and thermal printer in a single 
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Requires ІВМ PC, Р5/2, or compatible. Gata БҮРГТЕРУШЕ 


right. 
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unit. [t attaches to the serial port of your 
laptop and 15 meant to work with an inter- 
nal fax card onan NEC, Zenith, or high- 
end Toshiba portable. (Alas, there 
doesn't seem to be any provision for an 
external fax modem, so other porta- 
bles—and my T1000— may not be able to 
use this device.) 

Most of us have seen those little hand- 
held scanners that scan а monochrome 
image into just about any machine 
through à serial port, but Sharp has come 
up with something even more useful: А 

miniature 4- by 6-inch color flatbed 
scanner. Dubbed the JX-100 Handheld 
Color Scanner, it does color separations 
using three filters and a single charge- 
coupled device sensor. 

The output can be specified at 1,2,4, 
or 6 bits per pixel. and it runs off 12 
valts, either from batteries or from ап AC 
adapter. Combined with one of the new 
flat-panel color displays, this device 
should let you do serious color desktop 
publishing on the road. 

Finallv, the laptop industry has been 
abuzz lately with rumors about a patent 
dispute concerning—ot all things—iap- 
top computer hinges. GRiD Systems, 
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NEW FOR TURBO C PROGRAMMERS 
Three Serious Tools 


_at a ridiculously low price. 


Take advantage of this special 
introductory price. Reg. price $179.00 


The Working Toolbox Software Program comes complete with an exten 
sive 310 page manual loaded with examples and a 40-lay money back 
guarantee. This ridiculous price is good until October 1, 1989 


THE WORKING TOOLBOX 
THE WORKING [SAM 
: Mores dais in Н+ Trees 
= Maximum ot 240 indexes 
- RAM buffers for high speed 
D mes ol indexes аа ы ыс 
- Мий пен ишер 
- All indexes stored in onc file 
- Automat Recover 
: FREE M RE € ODE 


б азге багасна for easacr pr: 

шгапитпр and professional results 
: Intelligent dara ente and eias 
Un erlappimg winds 


5197 NX. 15th St, Suite 120, Margate, FL 33063 
No Rovalties! ORDER NOW ONLY $879.99 
1 800-323-1611 or 305-970-0472 

or FAX 405-745-4459 


Turbo C is a registered trademark of Borland Inrermanonal. 


now owned by Tandy, patented certain 
key aspects of the hinges it used to make 
Its original clamshell-style laptops. 
Tandy, now in control of the patent, is 
sald to be approaching other laptop ven- 
dors and demanding that they pay license 
fees. It's not clear whether laptop prices 
will rise as a result, but the dispute. like 
many patent issues, bears watching. 

As you can see from the variety of 
technological developments under way, 
there's no single direction in the laptop 
world. Still. there 18 à common thread: 
Makers of laptops and laptop peripherals 
аге pushing their resources and ingenuity 
to the limit to make their products small- 
er, lighter, and more convenient to use. 
Even if you don't own a laptop. you can 
expect to reap the benefits of these ef- 
forts in future computer products. Ш 


L. Breit Glass is а freelance program- 
mer, author, and hardware designer re- 
siding in Palo Alto, California. He can be 
reached on BI X as "glass." 

Your questions and comments are wel- 
come. Write te: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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KAYPRO XT 
$549 


Base System with Single Floppy, No Video 


| ХТ Computer| Удео Options — 
| [inciudes monitor & мену adapter) 
True 31 Dot Pitch | 
VGA Plus 


Disk Drive 14° Flat 
Options Mono | VGA 


Dual Flappies 


ed MB Hard Drive, 
single hoppy 


A МВ Hard Dave, 
single Hoppy 
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KAYPRO 286/12 
$999 


Base System with Single 1 2MB Floppy, No Video 
286/12 
| Disk Drive 
Options 


| 


Video Options 
(POLS TOKO d EO азар | 
14° Flat| True 31 Dot Pitch 
Mona | VGA УСА Plus 


20MB (40ms) | 1499 | 2049 | 2249 


1799 | 2448 | 2543 


40МВ 12861 


— .. 


| 70MB (28ms) 449 | 2548 | 2749 


| Standard Features 


Speed (MHz) 
Standard RAM 
Keyboard 
Glock/Calendar 
Expansion Slots (16-Bit) 
Expansion Slots 

| Serial Ports 1 
| Parallel Pors 


KAYPRO COMPUTERS 
Rugged, Reliable, Reputable 


All Kaypro computers 


feature: 


* A rugged, American-built 
chassis with vinyl-clad case 

“ A reliable, one-year limited 
warranty 

* A reputation of 37 years in 
aerospace electronics; 8 years 
in the computer business 


640КВ 


Lithium Battery Back-up 


Ask about Kaypro's full line of high- 


performance microcomputers, including 


the new 80386, 33 MHz machine. 


30-Day Money-Back Guarantee 


CALL TOLL-FREE 


1-800-289-9899 


FAX: 619-259-4713 
Phone: 619-481-3953 


Hours: Mon. - Fri, 8:00 a.m. - 4:30 p.m. P.5,T. 
Payment: MasterCard, Visa, or Cashter’s Check 
preferred. Terms available on approved credit 
Shipping and Handling: Within U.S.A., 3% 
minimum tor UPS Ground, Call for shipping 
charges with alternate carriers. 

Sales Tax: California residents, add 7%. 


Dealer and Corporate Inquiries Welcome 


533 Stevens Avenue 
Solana Beach, CA 92075 


386/20 
8088/V.20| 80286 | 80286 | 80386 


[errioo| 612 | ene 


| 1MB | 1MB IMB 


101 Key |101 Key | 101 Key | 101 Key | 
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KAYPRO 286/16 


$1399 


Base System with Single 1.2MB Floppy, Мо Video 


Videa Options 
[includes (ТОПО! & viden adapter) 
Disk Drive 14° Flat | True .31 Dot Pitch 
Options Mono | VGA УСА Plus 


| 1699 | 2:48 | 2449 | 


| 8 | 2649 | 2849 


| »149 | 2749 | 


20 MB (айг) 
40 MB [28ms; 


70 MB (28те 
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'KAYPRO 386/20 


$2299 


Base System with Single 1 2MB Floppy, Na Video 


386/20 


‘Disk Drive 
Options 


Video Options 
(SES momig & vied adaptei | 
True .31 Dot Pitch 
VGA VGA Plus 


= 


! 14^ Fiat 
| Mono 


TOMB (28те) nga 


150MB |28ms) 


l'rices, terms, and speafications subject to change without notice 
Each Kaypro computer is shipped with DR DCS 3.4 by Digital Research, Inc, an M5 DOS - compatible operating system that runs up to 25%) fasts 
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Standard System without Hard Disk $995 


x m ? m = "X -3 чы ка ағы - -— = 
Afaa Ре "ЛАР жері” 5 m р Ғыл: i pe © j TA К+ 
Aiso Акша Ме иліп а Z2UMB |, ті hane = 
450 арайаше ил Л а ZUME Еі d Lr IVE 
| | 


Ё 


*Complete: includes 12 MHz high-speed VNS 286 System with 40MB hard disk drive, monitor and keyboard. 


т лалы Use Your MasterCard or VISA 
VNS america Corp. 


Call 9 a.m. to 8 p.m. EST Mon.-Fri. 
9 a.m. to 5 p.m. EST Sat. 
796 Boston Post Road 


Marlboro, Massachusetts 01752 U.S.A Order N ош Toll-F ree 
In Massachusetts 508-481-3726 


: 00-444-7482 
FAX: 508-481-2218 Circle 313 on Reader Service Card 1-800 
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Неге 5 how to get 
around a prickly 
problem when using 
color palettes 


uring the day-to-day grind of 
B computer processing, the 
fruits of the Information Age 
! can occasionally toss you some 
bad apples. For example, that report you 
downloaded is in a format that your word 
processor refuses to recognize. Or the 
first thing your hot new graphics applica- 
tion does is bomb and blow a 10-mega- 
byte black hole in your hard disk's vol- 
ume directory. At times like these, those 
special-purpose utilities you bought earn 
their money. Unfortunately, there comes 
atime (guaranteed by Murphy) when you 
become blessed with a problem whose 
characteristics are so unique that there's 
no ready-made solution. 

Such problems, by their very nature, 
tend to occur with crucial information. 
Your only hope in this type of jam is to be 
intimately familiar with your computer 
and how it works. That's because you 
have to take control of the situation by 
cobbling together a unique repair tool to 
work around the problem. Whether or 
not you save the work depends solely on 
what you know. This month I want to re- 
late a problem I encountered on the Mac 
II. and how I fixed it. 

While doing some graphics work, | 
discovered that, at times, the set of colors 
that belonged to a scanned image file 
weren't the same colors that showed up 
when the file was imported into a graph- 
ics application. Worse, the Mac, in its ef- 
forts to display the best possible colors 
for the front window, hampered conven- 
tional rescue efforts. 

The solution was to craft an unconven- 
tional tool: a Mac function key that lets 
me capture the original image colors and 
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save them to a file, allowing me to re- 
store the image later by applying the 
stored colors to the file. Since I only dab- 
ble in art, this problem was not a crip- 
pling one for me, but it was probably dev- 
astating for professional artists. Solving 
it provided me with plenty of experience 
working with the Mac's internals. Before 
discussing the fix, I should explain how 
the Mac handles color. 


The Mac and Color 
Everything appearing on a Mac SE/30's 
or Мас 11° screen is rendered by graph- 
ics software called Color QuickDraw. It 
represents colors in an internal format 
that uses a byte for each primary color: 
red, green, and blue (RGB). These 3 
bytes of color information provide the 
Mac with the capability of displaying up 
to 2*4, or 16,777,216, possible colors. 
You may have noticed the word possi- 
ble in that last sentence. Doesn't Apple's 
newly introduced 32-Bit QuickDraw 
work with 32-bit pixels that contain 24 


bits of color information, allowing the 
Mac to display this many colors? That's 
true, but remember that a computer's 
display is a combination of software and 
hardware. So even though 32-Bit Quick- 
Draw might be willing. the hardware 
might not be. 

Quite often you'll be using a video 
board that manages only 8 bits of color 
information, which limits you to 256 
colors. Why is this? After all, most D/A 
converter (DAC) hardware can generate 
the wide range of colors if necessary. 
However, it's a different matter for a 
display board to have enough video 
RAM to hold an image composed of 24- 
bit pixels, and here the major obstacle 
quickly becomes cost. Boards with the 
several megabytes of video memory re- 
quired to accomplish this cost thousands 
of dollars. Compare this to the price of a 
typical 8-bit-deep video board, which 15 
about $700. Unless you've won the state 
lottery, l'm willing to bet you're seeing à 
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lot tewer colors on your Mac monitor. 

ІІ 256 colors seems limiting. remem- 
ber that thev can be any of the possible 
16.8 million. Realistic images are possi- 
ble if the proper colors are selected: 
Warm colors for flesh tones, say, or lots 
of green hues for а forest scene. This 
sleight of hand, where an 8-bit value can 
represent a 24-bit pixel, ік handled by a 
set of Color Manager routines and the 
display hardware. 

The Color Manager uses a color look- 
up table (CLUT) that maps QuickDraw 's 
internal 24-bit RGB value to ап 8-bit 
index value. It's this value that Quick- 
Draw writes to the video board's RAM. 
When the pixel is displayed, the video 
hardware uses its own copy of the CLUT 
to map the pixel's index back into a 24- 
bit value that's sent to the DACs. Like 
much of the information on the Mac, 
these color tables can be saved in а ге- 
source on disk called clut- 

So far, so good. But what happens if 
there's more than one window on the 
screen, as 15 often the case under Multi- 
Finder, and each window's image has its 
own unique set of 256 colors? A set of 
Palette Manager routines determines 


Write powerful network 


and easier using B-Tree 
Filer 5.0. You'll have the 
fastest, safest, most flexible 
databases - no rigid struc- 
ture, no TSR hassles, no running 
out offiles, And they're compatible with 
Novell, ЗСот, MS -NET, and others. 

You get: m Fixed and variahle length 
records ш Two billion records per 
database m Upto 100 indexes per file 
m Flexible record locking m Fail-sale 
mode with journaling m Units for sort- 
ing, browsing, reindexing, and network 
control. 

B-Tree Filer includes full source 
code, documentation, technical support, 
and vou pay NO royalties. 


H-Tree Filer 5.0 is only $125. (singleuseri 
With network support, only $175, 


хаби puaranierd of pour money hack withun 
4M days. Turbo Pascal 4.11 or 5.0 та requined 
Shigping anil taxes prepaid in 1.5 and Carada 
Бінсеһете gl $1 per int. Por mire тайтын 
Call 1468) EA 
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how to share the limited number of 
colors. The Palette Manager does the 
best it can for all the windows, bul it 
gives preference to the frontmast win- 
dow, since that's the active one and lypi- 
cally the one you're most interested in. It 
makes these judgment calls based on in- 
formation contained in data structures 
called color palettes. Of course, color 
palettes can be stored in a pltt resource. 
Stay acquainted with color tables and 
color palettes; Ull be getting hack to 
them. 

To facilitate the sharing of images 
among applications, Apple has defined a 
version 2 picture format (termed PICT) 
that describes color images as a sequence 
of Color QuickDraw commands. (An 
earlier pre- Mac П version 1 picture for- 
mat dealt only with black-and-white 
images.) As an image is drawn, the Color 
QuickDraw commands can be recorded 
into the data fork of a file whose tvpe is 
set to PICT so other Mac applications сап 
recognize iL. 

The image can also be written into à 
(you guessed и) PICT resource, but in 
this case, it сал! be stored on the fly. 
The entire image must be built in mem- 


Turbo Pascal Tools to Help You Program Faster and Easier 


“A Superbly Crafted Toolbox” 
B 


Turbo Professional 5.0 
isa library of more than 


routines optimized for 
Turbo Pascal 5.0. Ik | 
includes complete | 
source code, compre- 
hensive documentation, and powerful 
and useful demo programs. 

You gel: @ TSR management 
g Menus and windows m BCD m Large | 
arrays and more. ew мйне Complete 
mouse support ж Window-orientedtext — | 
editor ш Scrolling data entry screens | 
а Versatile pick lists ш On-line reference 
guide, and more. 


а Turbo Professional. a superbly crafted 
тох... [makes] the hard stuff so easy. " 
Kent Porter, Dr. Dobb's Journal, 4/88 


Turbo Professional 5.0 is only $125. 


TurboPower Solbeare Р û, Вох батат Scotts Valley, СА 95066-0741 


| Analytical Tools to Help You 


600 state-of-the-art - 


ory before the Resource Manager can 
write it to à file. Wherever it's saved, an 
image's data can be read and “played 
back" from within différent applications 
by using the appropriate Color Quick- 
Draw calls. The PICT format and Color 
QuickDraw thus allow :mages to he 
treated as objects that can he displayed, 
selected, and copied to other documents 
without regard to how the image was 
made. 


The Problem: Colors That Run 

With all this software working in concert 
to properly render color graphics on the 
Mac IUs screen, you might be wondering 
where things could go wrong. Remember 
that the image pixels, whether living in 
video RAM or on a disk file, are com- 
posed of 8-hit indexes. The PICT format 
also contains a copy of the color table so 
that these indexes can be translated back 
to 24-bit RGB values as required. 

When an image is loaded into mem- 
ory, the Color Manager updates both 
Color QuickDraw's and the video hard- 
ware s CLUTs From this color table, and 
the image reproduces accurately. But 

continued 


| Write Better Programs | 


You ll write better Turbo 
Pascal 5.0 programs easier 
and faster using the power- 
ful analytical tools of Turbo 
С Analyst 5.0. You get an 

= integrated development envi- 
ronment with: @ Pile Browser @ Mouse 
support @ Hotkey access tothe compiler, | 
debugger and the analytical tools. 

The tools include: Pascal for- 
matter, Program structure analyzer, Рго- 
gram lister, three Execution profilers, 
and Опи disassembler. 


e Turbo Analyst...a valuable toul fur every 

Turbo Pascal programmer. The Program 
Structure Analyzer... tirmesaeer, | 

The integrated environment. impressive, ™ 


Nami Shammas, Turbo Tech ерон, TAA 


Turbo Analyst 5.0 is only $99. 


Call toll-free for credit card orders. 


1-800-333-4160 


Continental LS. and Canada 
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NINE REASONS TO BUY CLIPPER 


WITHOUT A МОМЕНТ 5 HESITATION! 


The Clipper language offers | 5 Faster 


two compelling reasons to adopt it | TT | 

as your application development stan- Development. | Mulü-dimensional 

dard: open architecture and .EXE file RTLink features faster linking Arrays. -—— 

generation. Clipper 5.0 boasts seven time and incremental linking, so _ Accurate modelling of actual 

more. We think you'll be convinced only the changed object files get | circumstances is enhanced by the 

before you reach number nine. re-linked when you compile. | power of multi-dimensional arrays. 
1 Dow 1 

Open Architecture. Е.) Documentation, 


41 Including ап 
On-line Guide. 


New and expanded docurnen- 
tation will make you immediately 
productive in Clipper 5.0. And you 
can access it all on-line through the 
included Guide to Clipper™ and 
Norton Guides" Engine , 


i | You Can 
| Get It First! 


Buy the current version of 
Clipper after June 1, 1989, register 
your copy, and be among the first 
to get Clipper 5.0— ree! You'll 
even save 5100 off the suggested 
retail price of Clipper 5.0. 

So, don't hesitate! Give us a call 
for the name of your nearest 
authorized dealer, and make your 
commitment to Clipper, today. 


9 
Clipper is both powerful and easy er 
to use, with the most comprehensive [| | ; 
command and function set available. | 
Want more? Extend the Clipper | 
language with user-defined functions 
written in Clipper, Assembler, C and 
other languages. 


User-defined 
Commands. 


Even more extensibility is 
avallable in Clipper 5.0. Support for 
user-defined commands allows vou 
to tailor your command set to a 
specific business or industry. 


3 .EXE File Generation. | 


Clipper's compiler yields stand- 
alone .EXE files for unrestricted 
distribution, requiring no LAN- 
PACKs™, no run-time modules and 
no licenses of any kind! 


77)! Break the 640K Faster, у • 5 
4 DOS Limit! ! ] Smaller Code. ] er 

.. Improved memory management . Compiler directives allow more ы | 

in Clipper 5.0, made possible by an | el ficient execution with less code "The Application Development Standard 


exclusive version of Pocket Soft's needed to accomodate varying PC | 


-RTLink™, lets you run applications | configurations. 213 / 390-7923 


larger than 640K, without overlays! 


Ш 


Nantucket’ 


Nantucket Corporation, 12555 West feffersom Boulevard, Los Angeles, CA 90066, 213/390-7923 FAX: 213/397-5169 TELEK: 650-23741253. Nantucket, the 
Nantucket logo and Clipper are registered trademarks of Nantucket Corporation. Other brand and product names are ased for identification purposes only and тау be 
trademarks or registered trademarks of their respective holders. Entire contents copyright © 1989 Nantucket Corporation, 
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if this information is lost, the Мас II 
doesn't know what RGB values to use to 
reconstruct the image. In such a case, the 
Mac uses what it has: a set of 256 default 
system colors. While this default color 
table carries a wide range of colors, there 
may not be nearly enough warm shades 
or green hues available for the images 
mentioned earlier. When this happens, 
some of the scene's colors get rendered in 
other hues, frequently producing hor- 
rific results. 
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How could this occur? As long as ап 
application uses Color QuickDraw to 
display the image, there's no trouble. 
However, some graphics applications use 
their own routines to read in the image 
data so that they can manipulate it in 
their own internal format. Then the ap- 
plication extracts the color table from the 
PICT file so that it can make sense of the 
colors. Now you can see where there 
might be a problem. 

I used PixelPaint 1.0 to tinker with 
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color images that | scanned on a Howtek 
scanner. Although the images looked 
great in the scanning application, they 
often looked ghastly when imported into 
PixelPaint. It turns out that PixelPaint 
1.0 expects to find the color table infor- 
mation in a custom COLR resource at- 
tached to the file. You're all set if the 
PICT file contains the COLR resource 
that PixelPaint expects. But if you get a 
PICT file from an application that 
doesn't attach this extra resource to it, 
you're in trouble, Certain scanning soft- 
ware just doesn't supply the extra—or 
correct—color resources. (Some scan- 
ning software covers all bets, saving not 
only the image. but also COLR. clut, 
and pltt resources in a file.) 

Му first attempt at a workaround for 
this problem of colors getting away was 
to use Bill Steinberg's Klutz desk acces- 
sory (klutz being a pun on cler). This 
spiffy DA lets you examine the current 
color table, modify certain colors in it 1f 
you wish, and then save the table to a file. 
Even better, when the time is right, you 
can have Klutz reload the file and then 
adjust the Mac II's colors to those stored 
in the file. 

My plan of attack was to scan in an 
image, activate Klutz, and save the 
image's color table. Then I'd save the 
image їп a PICT file. Next, Га launch 
PixelPaint and load the PICT file. Then 
Га start Klutz, load the color table file 
(forcing the default colors to those І had 
captured in the scanning application), 
and finally save the image. PixelPaint 
would, of course, add the modified 
colors to a COLR resource as it saved the 
tile. It might be a clunky way to nail the 
colors down, but at least it should solve 
the problem. 

What looked good in concept was 
flawed in execution. When I was ready to 
capture the image's colors using Klutz, 
something odd happened. Some of the 
colors changed to new, bright hues, man- 
gling the scanned image. Now what? I 
didn't have a clue until I realized that 
about six of the new colors matched the 
colors of the Apple logo in the menu bar. 
Remember the Palette Manager? It ad- 
justs the display's colors, giving priority 
to the frontmost window. The frontmost 
window was no longer the image win- 
dow, but now the Klutz DA, including 
the Apple logo in the menu bar. 

Every time I captured the color table 
with Klutz, the Palette Manager me- 
thodically contaminated the color table 
with the Apple logo colors. Tinkering 
with the offending colors within: Klutz 
didn't do any good, because the Palette 
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Listing 1: The complete source listing for the Capture CLUT FKEY. it's compiled into a resource of type FKEY and then 


pasted into the System file. 


Шітсісде "EventMgr.n" 
include "FlleMgpr.n" 
Sinclude "Maciypes.h" 
Minclude "MemoryMper.h" 
Finclude "pascal.n" 
Finciude "StdFiiePkg.h" 
#include "QuickDraw.h" 
include "windowMer.h" 
#inciude "Color.h" 
Minclude "SetUpAÁ.h" 


МдеГіпе КІ, Qt. 

* Coords for output file dlalog box йг 
Adefine PUT FILE X 100 
Wderine PUT FILE T 100 


а number indicates the vindow uses color +) 
Mdefine HAS COLOR | OxCDOD 


+ Indicates the graphics port 19 а direct devise A, 
Wdefine DIRECT,UEVICE 16 


1 bytes per RüBColor entry 9! 
Sdefine 3YTES,. Ik НОВ ё 


RAR POR RR ai PR 


паілі} 
1 
int 1; 
üSTwpe file Cremtor, fiie Type; 
ÜSETT lile errat, 
short re Num; 
int oldVal; 
unsigned char "out Name; 
SFreply оит Неріу; '* Reply from SFPutFiie #/ 
int Qut vhHefhum; 
Finfs "enrfileInfo; 
Point where; /Я Top left corner of File dialog +) 
int err; 
int nunberoftalors; 
CTabHandle thiscolorTab; 
GrarFetr the Window; 


! Custom resource for PlxeiPglint #] 
typedef struct our Colors | 
lint coiortount; 
EüBColor calarbDats[]; 
! tur Colors, **"aur ColorHmndle; 


* Handie for rustom resource *| 
our,ColorHandle dummytable; 


EememberAO(); 


SetlinaAs i); 


" Get COorafPtr to active window т) 
“Бе Window = (CorafPtr)FrontWMindow[]); 
и Save current volume К, 
Se£WOl(iNIL, koldV7al); 


* Window present? © 
if (ithe Window != NIL) &à 

а Пеев color? + 

(ithe Windowj.portVerslon »- НАБ COLOR) ай 
a "ses a СТГ? * 

QUIM ithe Windogj.portFixzFapl.pixelType 1+ DIRECT DEVICE] && 
+ Uses a CLUTT * 

t! (WindowPeek) the Vindow)-»windowXind іт dialogKind)) 
1 

a Loca the color table nandie down "t 

Ндекіілкітінһе Window) portPixMap].pmTable]; 


а Start dup REAL code A) 


Ін Stash Й of colors "/ 
numberofCcloórs = 
(вине A the Window). portPixMeap} potable} ,ctSize; 


= Let handle to tne color table 4! 
thiscoloriIgb = ('r('the Window) .cortPisMap) .paTable; 


;* Make в copy of it */ 
err = HardToland(Ethisrolorfab]; 
! Copy successful, continue 1) 
F T 


1 
d 


| JunmyTable = {оцг СојогНапі1е) NewHandie((BYTES IN, RGB * 
(numberofCalars + 1р) + 2); 


и Did we get the memory? MF 
if (!MenFrror()) ʻa Yes #/ 
| 


ін Stuff count into header "f 

[e*dummyTable).colortour*t = numbero[Colora; 
^ Copy the AGH values # 

Гог (1 = 051 <= numberoftclors; i++] 


(**dummyisble).ceolorDasta[i].red = 
(*^thiscoiorTab).ctTable[i].rgb.red; 
("*duanytubiej.colorData[1].green = 
{"ethiscolorTab).ctTable[i].reb. green; 
(s*dummyTable).colorDatals)].blue = 
{""thiscolorTab) .ctTable[1l].rgb. blue; 


} 
wnere.v = POTLFILF_X; 
vhere.n = PUT.FILE.Y; 


ja Ask for fllename A) 
SFPutFlle(where, "PSave color info as;", "", NIL, 
&out Reply); 
{з Get а valid response? */ 
if (out Repiy.good! /* Yes * 
г 
" Make the destination volume current */ 
SetVol(NIL, out. Renly.vftefNum] ; 
^ and create the file with 158 creator 
and type specified f, 
Plle_error > Create(out Heply.fName, 
put meply,vnetWum,'PIXR','PX05']; 
і» Now write resource map to it *; 
CreateRes?lie{out Reply. fkame) ; 


үй Process result from Resource Manager 5/ 
sw tehtResErrar()) 


ease dupFMErr: 
a File already exlsts, wipe lt cut #' 
file error = FSDLelete( out Reply.fWame, 
nut Rerly.vRerlNum); 
lile error x Creste(out Reply.fWame, 
aut Heply.vRerfrEum, 'PIXR', ‘PROS; 
CreateHesFlleiout Heply.fName;; 


ease noErr: 
| ^ No problem! Open the resource fork 81 
refNuc а CpenRFPermi out Reply.fNanme, 
aut Repiy.vRelNum, ҒвигРеге); 
" Add custom resource в 
AddFesource! dumayTable, 
999, "iPCustom Colors"); 
а Add the color table * 
AddHesource(*thiscolorTab, 'clut', 
399, "'PColor Table"); 
в Çlose the flle ni 
ClossReEF1l&(rerNum); 
Broar; 


Азык 
- 


gerault: 
Е [[hknowr error, try to &hort cleanly 4! 
CioseResFilel( rerNum}; 
F Announce that there was в problem 4/ 
SysBeep( 50} ; 
break; 
| /* end swltch * 
| ;* end if out PReply.gzod "1: 


" Helea&se memory Гог the custom resource & 
LisposHandle{ dunmmyTable) ; 
J |* end if iMemError 4 
тізе 


5узВеері 50); 


DisposHandie(thiscolorTsh); 
) /* end Lf lerr иу 
else 

SysBeep( 50}; 


|" Release the color table handle * 
HUnlockíit**(* the Window) .portPixMap) .omtablel ; 
} f" end If tne Window 4 

eise |7 Ha window, or bogus type А) 
Sysbeep (50); 


І% Clean up * 
t Back to the volume we started on Ж) 
Set¥ol(NiL,ald¥ol); 
RestoreAd{}; 
| РЕ end maln и} 
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software and data protection has never had a brighter silver response devices (1 ms) 
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Manager simply reassigned them else- 
where in the color table. It didn't take too 
long to realize that I couldn't use Klutz to 
fix the problem. 


А Kevboard Fix 

An unconventional problem requires an 
unconventional solution. Ideally, 1 
wanted to keep the window with the 
image frontmost, or else the Palette 
Manager would get into the act. Yet [ had 
to have some way to save its colors. The 
answer was, in а sense, obvious: Since 
pointing and clicking with the mouse 
changes the window order, and thus 
wreaks havoc with the color tables, don't 
use it. Use the keyboard instead to trig- 
ger the color capture process. A function 
key was what I needed. 

The occasional Mac user might won- 
der where the function keys are on a 
Mac. It's not that they're hidden, it's just 
that there are no physical function keys 
on à Standard Mac keyboard. (The func- 
tion keys on an Extended keyboard are 
there primarily for those who run a DOS 
emulation; they normally serve no other 
purpose.) A Mac function key is actually 
a combination of keystrokes: the Com- 


Ca 


P. 


Many so-called storage sub- 
Systems are no more than a 
collection of third-party com- 
ponents thrown together in 
a box. 

At Storage Dimensions, we 
think a total storage solution 
means a lot more. 


А Complete Solution 
From Start To Finish. 

At Storage Dimensions, we 
design our subsystems using 
a "total systems" approach. 


mand key, the Shift key, and a number 
key pressed simultaneously. The Mac 
OS intercepts these key combinations 
and executes snippets of code that per- 
form specific actions. Mac function keys 
are called FKEYs, based on the name of 
the resource (FKEY) that the code 15 
stored in. 

Apple has defined the actions for 
FKEYs | through 4. Most Mac users 
know that Command-Shift-1 ejects the 
floppy disk from the internal drive, 
Command-Shift-2 ejects a floppy disk 
from an external or second drive, Com- 
mand-Shift-3 dumps the Mac screen to à 
MacPaint file, and Command-Shift-4 
dumps the screen to an [magewriter. 
FKEYs 5 through 9 and 0 are unas- 
signed. However, these empty "slots" 
can be put to use if you plug in an FKEY 
resource whose resource [D number 
matches one of the unassigned values. 
Thanks to the flexibility of the Mac OS, I 
can install my own FKEY and use it to 
capture the color information. 


A, Close Look at the Solution 
Needless to say, I wandered down a lot of 
blind alleys—and got mugged in quite a 


We start by developing our 
own software, firmware and 
host adapters. We also 
engineer and test all 
components to ensure they 
work together in your applica- 
tion environment. 

And we finish the job with 
responsive service and knowl- 
edgeable technical support. 

This means you get an easy- 
to-use mass storage solution 
designed to meet your mass 
storage needs. 


few of them—before I got it right. I 
called the FREY "Capture CLUT" апа 
wrote it in Symantec's Think C version 
3.0. Listing | tells the whole story, but 
allow me to cover some of the important 
details by following the sequence of op- 
erations that Capture CLUT uses to grab 
a color table. 

When the FKEY starts, it uses the 
Window Manager's FrontWindow() 
trap to select the frontmost window on 
the screen. Now, to start some safety 
checks, first check for the presence of a 
window. FrontWindow() does the work 
by returning a NIL if there isn't a win- 
dow. 

Check that it's a color window. Why 
would this be a problem on a Mac II, 
since it uses color? Well, when the Mac II 
was first introduced, it was able to run 
existing Mac software because it sup- 
ported conventional QuickDraw (black- 
and-white) windows as well as the Color 
QuickDraw windows. It's possible for 
both types of windows to be sharing the 
screen. The ability to support two differ- 
ent drawing environments at the same 
time is a hazard. Technically, both win- 
dows are the same depth in the video 
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board's memory, but down in the win- 
dow management data structures, things 
are quite different for monochrome and 
color. | 

Conventional windows use a drawing 
mechanism called a graphics port, or 
grafPort; for Color QuickDraw it's à 
color graphics port, or eGrafPort. The 
data structures of these graphics ports 
are the same size, and much of the infor- 
mation is identical, but certain entries in 
eGrafPort are handles pointing to color 
information associated with the port. To 
locate and extract the color table from the 
front window, Capture CLUT relies on 
these entries to hold valid information. 

If you were to accidentally trigger 
Capture CLUT with a grafPort window 
(rather than a cGrafPort window) in the 
front position, Capture CLUT would be 
working with gibberish. This often 
pitches the Mac into the abyss of the Odd 
Address and Illegal Instruction, and it 
reacquaints you with either your debug- 
ger or the infamous bomb box. You can 
safely determine the type of window that 
you're using by examining the graphics 
port's portVersion value. The high 2 
bits are set (СООО hexadecimal) when 


Complete 
Subsystems For 
DOS, NetWare” 
and Macintosh: 
With Storage Dimensions' 
broad line of storage solutions, 
you get the performance you 
need, and the choices you want 
— from 45 megabytes to 2.6 
gigabytes, in internal and exter- 
nal configurations. With sup- 
port for all popular interfaces. 
Plus, our subsystems install 
easily in minutes, are 100% 


Across The Line. 


you re using a color window. 

Oddly enough, the recentlv intro- 
duced 32-Bit QuickDraw poses a hazard 
as well. Since 32-bit pixels by themselves 
are large enough to hold actual color in- 
formation, they are used by the video 
board's DAC hardware directly. Video 
boards using 32-bit pixels in this way are 
called direct devices. They obviously 
don't require color lookup, so there's no 
valid information in the window's color 
table—another opportunity for informa- 
tion to trip Capture CLUT into hyper- 
space. To avoid this possibility, you 
examine the window's pixelType. If 
pixelType has a value of 16, the window 
is associated with a direct device, and 
you should abort the attempt to use the 
color table. 

Finally, check to see if the window is 
a dialog box. Dialog boxes typically 
carry text-only information or alert you 
to a problem requiring a response. I've 
designed Capture CLUT to ignore this 
window type. For whatever reason, if the 
frontmost window doesn't pass muster, 
you beep the Mac to signal a problem and 
return the thread of execution to the host 
application. 


compatible with your operating 
environment, and deliver excep- 
tional reliability, 

Hard Disk And Optical 
Subsystem Families. 
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The Real Work 

Capture CLUT locks the window's color 
table 1n memory using the Memory Man- 
ager's HLock( ) trap. This lets you ex- 
tract the number of colors in the table and 
make a copy of it, while preventing the 
Mac's Memory Manager from hustling it 
off to a different part of RAM if an oper- 
ation triggers memory relocation. Use 
ihe general-purpose copy routine Hand- 
toHand trap to make a duplicate of the 
table in memory, letting it deal with allo- 
cating the memory it needs. Check the 
error code returned by HandtoHand to 
see if it was successful. Again, if there 
was trouble, beep and bail out of the 
Operation. 

Now, to tackle that custom resource, 
start by using NewHandle( ) to allocate 
memory for a data table structure that's 
designed to resemble the COLR re- 
source. I determined the format of 
COLR by conversing on BIX and spe- 
lunking in ResEdit. The amount of mem- 
ory to request depends on the depth of the 
screen. Again, check to see if you got the 
memory you need. If you did, Capture 
СОТ copies the number-of-colors value to 

conringed 
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the dummy table, followed by the color 
table's RGB values. 

You've got the goods, and Capture 
CLUT asks where you want to store 
them. It uses SFPutFile( ) to put up a di- 
alog box prompting you for the volume 
and filename in which to stash the color 
table. When this dialog box becomes the 
frontmost window on the screen, the Pal- 
ette Manager might monkey with the 
screen colors. But that's no problem, 
since you've already captured the color 
table before the SFPutFile() window is 
up front. 

After typing a filename, tapping on 
Return or clicking on OK proceeds to 
create the file. Use the File Manager's 
Create( ) function to make a file whose 
attributes are type РХО5, with a creator 
of PIXR. These attributes match those 
that PixelPaint uses when it searches for 
a color table to load. Then use the Re- 
source Manager trap CreateResFile() 
to build a resource map in memory that 
will be used for writing to the file's re- 
source fork. 

Again, check for errors. If a file with 
that name already exists, use the File 
Manager's FSDelete() function to ask 
if you want to replace the file. Use Add- 
Resource to assign the color table to the 
file while setting its resource type (clut) 
and resource ID (999). And you're done 
except for cleaning up. 

Call CloseResFile( ), which has the 
resources written to the file and then 
closes it. Dispose of any memory you al- 
located and unlock the color table. Be 
careful where and how you free the 
memory for the dummy table and color 
tables. Nothing causes the Mac to crash 
and burn faster than deallocating a block 
of memory that you never had to begin 
with. 


Two Caveats 

You should note two important things 
about Capture CLUT right away. First, 
there's no initialization code. Some spe- 
cialized FKEYs execute minimal setup 
code to perform a specific task, but for 
the problem I'm trying to fix, Capture 
CLUT relies heavily on information 
within the application's environment. 
That means the last thing you want to do 
is mess with it. 

It also means that this FKEY relies on 
the host application to have initialized 
certain Managers if it's to operate prop- 
erly. Since Capture CLUT examines the 
data structures of a window, the Window 
Manager should have been initialized. 
The SFPutFile() dialog box requires 
that the Dialog Manager and TextEdit be 
set up. It's a rare application that doesn't 


have a window or menu bar, or doesn't 
use the SFGetFile() or SFPutFile() 
functions to deal with files, so you're 
pretty safe assuming that this initializa- 
tion has been done. Nevertheless, be 
aware of the remote possibility that Cap- 
ture CLUT could crash an application if 
this initialization hasn't been done. 

Second, notice that Capture CLUT 
does error checking. Since the FKEY 
kicks in right in the middle of a working 
application, it's a good idea to verify that 
your operations worked properly. If you 
don't, you stand a good chance of dam- 
aging the application's environment, 
causing it to crash. As an added bonus, if 
the application has files open when it 
crashes, there's the risk of trashing the 
Mac II’s hard disk. Needless to say, I 
have little use for something that destroys 
my computer system with just a few key- 
strokes. The file I/O checking could be 
beefed up, but it's been more than ade- 
quate for my work. 

This is not to say that an FKEY is an 
unreliable way to deal with a problem. 
For starters, you don't need to write a lot 
of initialization code or try to implement 
an elaborate event loop that typical Mac 
and OS/2 applications require. As the 
listing shows, all that's required is a 
short, linear piece of code. As for han- 
dling errors, you can avoid a lot of trouble 
simply by coding defensively. But that's 
a truth that applies equally to applica- 
tions as well as FKEYs. Finally, you can 
invoke the FKEY from within any appli- 
cation at any time, and that's usually 
when trouble pounces on you: while 
you're trying to do some work, not at the 
Desktop. 

It's true that you need to know a lot 
about the Mac before you can begin pro- 
gramming it. I've used no less than the 
Window Manager, Color Manager, Re- 
source Manager, File Manager, and 
Memory Manager just to write a simple 
FKEY. But also notice the rich set of 
functions that the Mac provides: for this 
FKEY, 18 that make heavy use of data 
structures maintained by the Mac OS. 
It's both the Mac's weakness and its 
strength. This complex but versatile en- 
vironment lets you write short pieces of 
code that accomplish a lot. 

I had Think C compile the code and 
then generate a code resource of type 
FKEY, with a resource ID of 6. This ID 
number tells the Mac OS to execute the 
Capture CLUT code when Command- 
Shift-6 is pressed. I also had Think C set 
the output file's type to FKEY and cre- 
ator to CWFK, so that most FKEY in- 
stallation utilities would recognize it. 
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HANDS ON 
SOME ASSEMBLY REQUIRED 


However, I used ResEdit 1.2 to paste the 
resource into the System file. For those 
using ALSoft's Master Juggler or Fifth 
Generation Systems’ Suitcase II to man- 
age FKEYs, I've tried Capture CLUT 
with both, and it works without a hitch. 


Using It 

My rescue operations had deviated from 
my original plan. Once the scanning ap- 
plication is done, I save the image as a 
PICT file. If the order of windows has 
changed, I select the window whose 
colors I want to capture by clicking on it, 
bringing it to the front. Then I fire the 
FKEY. The dialog box comes up. I type 
a descriptive filename into it, press Re- 
turn, and Capture CLUT is done. 

I quit the scanning application, and, 
using ResEdit 1.2, I copy the COLR re- 
source from the file made by Capture 
CLUT. Then I paste it into the PICT 
file's resource fork. When I launch 
PixelPaint 1.0 and open the file, the 
image is rendered in the colors it de- 
serves. The type and creator of the file 
made by Capture CLUT are recognized 
by PixelPaint, so I can also load a ready- 
made palette of colors to work with. If a 
graphics application uses a clut resource, 
I can use ResEdit in the same way to copy 
it into a PICT file and modify the ID 
numbers of the resource. The paint appli- 
cation does the rest when I open the file. 


Today, Things Are Better 

I made heavy use of Capture CLUT when 
color applications were evolving rapidly 
on the Mac II. I rarely use it now, be- 
cause the software has matured to the 
point where many applications use the 
color table in the version 2 picture for- 
mat. For example, PixelPaint 2.0 now 
imports PICT files and renders the colors 
properly, even if the COLR resource is 
absent. Not only that, but 32-Bit Quick- 
Draw corrects a number of Palette Man- 
ager bugs. The color mashing interaction 
I had observed with Klutz and PixelPaint 
1.0 no longer occurs. Nevertheless, Cap- 
ture CLUT was highly useful during that 
interval when matters of color were being 
sorted out. 

The greatest value of Capture CLUT is 
that I learned a lot about how the Mac 
works, and this knowledge can be ap- 
plied to other Mac problems. m 


Tom Thompson is a BYTE senior techni- 
cal editor at large. He can be reached on 
BIX as "tom thompson. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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TEST EOUIPME NT Seagate 60Mb, 80Mb &120Mb Hard Disk Drives Also Available! | JE1016 101 кеу Enhanced Layout... 569.95 
2» 2 —————————————————————————————— JEZO015 117 Кау Enhnnced «Solar Calcula ., 579.95 
Metex Digital Multimeters HARD & HARD/FLOPPY DISK CONTROLLERS ЖЕЗ?  ica-Ray Enhanced w Trackball.........<.. $99.95 
Metex General Specs: - | | МЕМ Hard НИ. Hard MPM Hard/Floppy АЦ. Hard Floppy lor Memory 40Mb Таре 
- Handheld. high accuracy | | Computer Part No. Part No. Part Мо. Part Мо. Colorado Memory 0 ар 
“AC DOC Voltage, AC/DC Type | Price Price Price Price Back-Up ісгіВМРСХТАТ — — 
Curent, Resistance, Г = | а... oe 1 1 3 EZ E = 1 DJ1 Û ЕЕ] Тар Back ШЕ ГЕ] Тарья» $299.95 
Diodes. Continuily, Tiä- йл. E 6088 (PC/XT) | XTGEN ACB2072 ЈЕ1044 --- - | | TB40 аума Таға Carbide $24.95 
sistor ПРЕ * Manual rang i "^ | 3:1 Interipave $7935 589.95 $129.95 — салады YA eee d 
Mason a =| 80286 (ATV366 | 1003VMM! | 1003У591 | 1003VMM2 | 1003VSR2 ENGINEERING/DATA BOOKS | 
«Also measures heguen copa 2:1 Interleave 5295 | 118995 5425 55999 | | 24038 =... TTL Cooktiock /88)............514.95 
Cy and capaciance Е eee 80286 (AT) 386 1006VMM1 1006V5R! 1006VMM2 | 1005VSR2 21398 Sams CMOS Cookbook [88)......... 919, 95 
MAGSO ony: 4 1:1 Interleave | 514995 $199.95 $179.95 5219.95 29462 Sams OpAmp Cowo (A8)....... $21.95 
" Data Hold Switch | —— ——————— | 2/4 004 inte 8 be Controdee Hedps Apri pe 
45 Dit 4650 Pictured ІВМ PC/XT/AT COMPATIBLE 3.5"/5.25" DISK DRIVES | 270646 iw icorcoro га en. $18.85 
M3610 3 5 Digi ue eee rere 549,95 35278 LU 4 Ly (eres i {РГ XT АТ! ETE ы 5109.95 270647 nte 32 сит Control gr мт oo 19. 95 
M3650 350m wFreg а Capacitance $69.95 356KU 157: аам (PXT/AT)...........$129.95 | 400041 HSC Linear Data Book Voi * x $14.95 
M3650B Same as M3650 wargrann..... 579.95 | JE1020 525 36085 IPC XT/AT) Black ....589.95 400042 мес Lear Data Book Vo! 2 (68) .....$9.95 | 
M4650 450g wFreg Capacitance JE1021 525 350Kb |РС/ХТ/АТ) Benge... $89.95 — ЈЕ 1022 400043 HSC brear Data Bock Vm 3 (88; ..... 99.95 | 
ard Dala Hold Swieh ‚.............. 599.05 | JE1022 525 1 гмв(ғС/ХТААТ| Banga .... $98.95 =н э neve |ІСМ89 зз с маме (3 Volumo ser... $119.85 
1355 Shoreway Road —— -— s $20.00 Minimum Order - U.S. Funds Only 
Belmont, СА 34002 | . | Mail Order Electronics - Worldwide " Еа | CA Residents Add 6%, 6.5% or 7% Sales Tax 
24 Hour Order Hotline (415) 592-8097 | маме Сот Шаш» 
ҒАХ51415) 592-2503 or (415) 595-2664 


h ct 


Telex 178082. Ans. Back. Jameco Bimi p 
ІС Data Sheets - 50e each 


| Shipping - Add 5% plus $1.50 Insurance 
Eee | (May магу according 10 weight) 
Terms Pnces subject ta change wilhout notice | 
ммс Ма are по! responsible for [урн ы а! errors 
Send $2.00 Postage for а > 1989 Catalog VISA" ELECTRONICS i We reserve Ihe nghi to substitute manufacturers 
1969 Jameco Electromcs WẸ — Items subyect Ip availability and onor sale 


iB “а 'émsienedg rada mig гу! Product Is mctured may anly Bë га! ГЕ seniale 


est 


International Business Machines Complete is] of lerms'warrantes 15 available upon raques 


24-Hour Order Holline (415) 592-8097 - The Following Phone Lines Are Available From ҒАМ - 5PM P.S.T.: 
* Customer Service (415) 592-8121 - Technical Assistance (415) 592-9990 - Credit Department (415) 592-9983. All Other Inquiries (415) 592-7108 


- r 
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80386 COMPUTER KITS New Kits! 


Build your own computer, it's fun and easy... | Jameco 20МН? 80386 Kit 
]атесо is pleased to Using only а screwdriver, |. Fully ІВМ Compatible 
announce the introduction | you can have your 386 * 60Mb Hard Disk Drive 
of two new 80386-based computer system |^ M n qi optional 
computer kits. We offer the | assembled and ready to | Coprocessor Capability 
E3550 starter kit for those run in onlv an evening! - 1 Megabyte RAM included, 
ү g o 
iust ine t ld o Ie d a ; Expandable to 8 Mb On- 
just емеппь the veh d of Included free with every board, 16Mb w/optional ex- 
386 computing and the Jameco computer kit is pansion board (see next page) 
JE3555 power user kit for Diagsoft's QAPlus a Parallel, Serial, Game Ports 
the senous enthusiast. МЕ + 8/16/20MHz Keyboard 
These kits feature superior alae de ar ee Switchable Operation 
386 h жж а Quicksoft PC Write Word - AMI BIOS HOMSs Included 
Jameco motherboards Processing Software. - Free! QAPLUS Diagnostic 
with the d and If you are ready to up- and PC Write 
Technology Chip Set for A ей Software Included! Shown with Multiscan Option (not included) 
incredible speed design Bla e iom your P а Save $259.45 (60 155.) МЕ2066 Monitor and Adapter Card $779.95 
reliability and full IBM computer system or simply (See page 352) 
compatibility For more want to enter the world of JE3520 Jameco Baby 20МН2 386 Molherboard.. s ie rennen $749.95 
d 5 d | " E 386 computing, a Jameco | (Zero K RAM - includes AMI BIOS ROMs, 
etalied specifications on RA comcniter t will hel JE2019 Baby AT Flip- Top Case „аанак наннан ннан 68.95 
the Jameco 386 мо bias P Î JE1016 Enhanced 101-Key XT/AT Compatible Кеубог‹а................... 89.95 
| | you learn more about how ЈЕ1077 Мий WO with Floppy Controller „аанак TO ate 79.95 
motherboards see page 350 | - 
TE " сд? | your computer works and | JE1032 200 Watt Power Supply „а suhag bihek û ata ka haa kaka mim aaa 89.95 
inside this advertiseme nt. S ave vou Je at the JE1022 5 25° | 2Mb DSHD Disk Drive (Gray Faceplate) sees rennes 99.95 
Each kit comes with 4 ы | y 1006VSR1 ALL Hard Disk Controller Card wih 11 Їїп{епїедче................ 190.95 
complete step-by-step same time: 57277 Seagate 60МЫ Hard Disk Отме....... enean 409.95 
assembly instructions to 41256А9А-10 1 Megabyte RAM (4 ға 100л5 256K x 9 SIP поокйш!ё&).......... 279.80 
help you set up your new Save $259.45 Regular List.......... $2049.40 
system. JE3550 20MHz 386 Kit w/60Mb Hard Drive ....... $1789.95 
Jameco 25MHz 80386 Power User Kit 
a Fully ІВМ Compatible ом? 
- 120Mb Hard Disk Drive ith 12 


80386-25 CPU. optional 80387-25 or 
Weitek 3167 Math Coprocessor Capability 
* 4 Megabyte RAM Included, Expandable 
to 16Mb on the expansion card (included) 


Hard Drive: 


Shown with М90705 


Multiscan Monitor @ 

ғ ў ч l " ] 1 199.95 and GC15 
High Density 3.5" and 5.25" Floppy Disk Drives VGA Card @ $329.95 
» Parallel, Serial and Game Ports us n = 
- 8/16/25MHz Keyboard Switchable Operation emp و‎ 


= AMI BIOS ROMs Included 
« Free! OAPLUS Diagnostic 

апа PC Write Software Included! 
« Save $279.45 189 IDS. } 


JE3525 Jameco Baby 25MHz 386 Motherboard (Zero-K RAM - .... $1489.95 
includes AMI BIOS ROMs and 1T6Mb Expansion Card) 
JE1016 Enhanced 101-Key XT/AT Compatible Keyboard .........--....-.-- 68.95 
JE1077 Multi NO with Floppy Controller ...ccccserersseverssreensescnanssceaeras 79.95 
JE1022 5 25" 1 24b DSHD Disk Drive (Gray Расерїаїё}.................... 99.95 
356KU 3.87 1.44Mb Floppy Disk Drive ilie esee e ere rr rr mart nnn 129.95 
1006VSR1 нші Hard Disk Controller Card with 1:1 interleave eere 199.95 
ЈЕ2010 Tower Case with 250 Walt Power Supply sas 279.95 
574144 Seagate 120Mb Hard Disk Divê .ccsscsassesecssessuseereasausauenes 899.95 
421000А9А-80 4 Megabyte RAM i4 еа B0ns 1Мед x 9 SIP modules)... 819.80 
Save $279.45 Regular List ............ $3979.40 


JE3555 25MHz 386 Kit w/120Mb Hard Orive.... $3699.95 | 
е REFER TO CODE 4039 WHEN ORDERING * CALL (415) 592-8097 
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E MOTHERBOARD 
|! | | ELECT POR IE 5 ! ГД al ё Е 
دد‎ SSS SS SSS چ ص ڪڪ‎ rm a 
Jameco's new 386 motherboards utilize Ihe fates! Chips and Technology 


386 Chip Set for outstanding performance and speed at low prices. Both | ІМ { | | [s i lam Тың CC J 20 and 25MHz 


boards feature an XT 'ootprin! which makes them ideal for those users p 


who want Io upgrade their current systems Io 386, bul do not want to ' 80386 Baby Mother boa rds 


replace all of their peripherals or case. 
JE3520 Features: " ; 
* B20 MHz seleciable operation - Fully IBM AT Compatible g- rM рай (4 EM ыш К... 2 1 | 
+ Expandable ja AMD on board using 100ns 1Mb SIPs (also uses 256K SIPs), | : E ا‎ а 
ТЕМ using the optional JES530 memory card | 22. 1 
" Near zero wail Stale using interleaved memory 
= B0387-20 Math Coprocessor capability 
= B expansion slots - one 32-61 (for optional memory card). tive 16-61, two B-b 
= Norton 51 Rating of 22 0 
" Shadow НАМ for BIOS and tas! video performance 
* Adjustable bus speeds and war States 
* Includes rechargeable Datlery pack 
" Includes AMI BIOS ROMs 
- ©те B 5^» 13°, Weight: 3 lbs. One-Year Warranty 
JE3525 Features: 
+ &25 MHz selectable operation - Fully ІВМ AT Campatible 
* Expandable to 16Mb on the memory card (supplied) using 80ns 1Mb SIPs 
[also uses 256K SIPs) 
= Uses Intel's 82385 Cache controller lor near zero wail states 
- B0387-25 or Weilek 3167 Math Coprocessor capability 
= 7 expansion slots - ane 32-bit (for memory card), four 16-Dit, two B-ot 
= Morton SI rating of 30.5 
* Shadow НАМ for BIOS and last video performance 
* Adjustable bus speeds and жай states 
* Includes rechargeable battery pack Г "£m 
- includes AMI 8105 ROMs I-Year 
* Size 6.5° x 13", Weight: 3 iba., One-Year Warranty Warranty! 


+ 4 tee і. 
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JE3520 Pictured 


JE3520 Jameco 20MHz 80386 AT Compatible Baby Motherboard (Zero-K Ме ды m 5799-95 $749.95 
JE3525 Jameco 25MHz 80386 AT Compatible Baby Motherboard w/16Mb Memory Card (Zero-K RAM).51699.95 $1499.95 
JE3530 Jameco 8 Megabyte 32-bit Plug-in Memory Card for JE3520 (Zero-K RAM) ..................а.. əп 8149-95 5129.95 


АМ! 50306 тоћегрозғаз are кпонп ог their quality. speed and AMI 16, 20, 25 and 33MHz 80386 Motherboards 


These boards feature 64K of high speed slalic cache RAM and 


Video BIOS shadow RAM for exceptionally tast video performance, „му. 25 74| "Our benchmarks demonstrate the 
JE3020 and JE3025 Features ИРШ 44! ПТА м ү! superiority of the AMi-type motherboard... " 
- &16МНг (JE3020) or B/20MHz (JE3025) selectable operation - Л J” П: ЈИ - Quoted from BYTE Magazine October 1988 
Fully IBM AT Compatible рүш е") 
= Expandable to 2Mb on-board usreg 1005 (120n5 for JEIO20) 256K — =: | | А 
DAAMs and ТОМЫ with the ЛЕЗ030 daughterboard option + J dg = ! б: БЕТА ДЕТТЕР ДР t. ++ = Tog, 
= Near zero май state зе = , өе pee age с 
= B0387-16 (JES020) and 60387-2060 (JES3025) or Welek 1167 Mali ae асадал 


Coprocessorcapabiity = = = ОООО = "ME | 
= Bexpansion slots - one 32 bit (ler optional memory Gard), six 15-bat s у 1 үйіп қ 
and one 8-b 


"= Manon $! rating of 18.7 for the E3020 and 24 2 for the JE3025 = = а 

* Shadow НАМ tor BIOS and fast video periormance سے‎ ад теті —————— ЫШ 

+ Built-in setup and diagnostics а ы | F а” 

| Includes AM) BIDS ROMS ! n x қ : | Да aem каланат жакан ны HM 

Size, B 5" x 13"; Weight, 3 lbs ; One-Year Warranty - 2,” P жылы = 

ЈЕЗО26 and ЈЕ 3027 Features: а o e. MU. i - L 1 eee Re ваз Е P 

+. B25MHz (E3026) or В MHz (E3027) sehectabie operation a Em m -apii J 
Fully IB AT Compatible -— = т 

а ЈЕЗО26 does not псіме RAM. the JE3027 comes populated with : n—— MG 
4 Megabyte RAM бұ 222. налады нан “> 

+ Expandabie to ВМБ on-board wong 70п5 (BOns for JE3O28) Mb chips өле... ж. Чи че "ұл... iml ышын аана ннан инаныр | 
and !Mb SIMMS. Expandable to 24МЕ using JE3030:/3031 (met in m. d ЖЕ umo m > 
ciuged! | А г que TI — erre eee 


mI 
ae FELETI 


= When 4Mb DRAMs and SIMMs become available, {һе ЈЕЗО2Е is 
ready for (hem allowing expansion to d2Mb on rhe matnermoard and 
48Mb using the JE 3030/3031! optional combnahon 

= Near zero wail slate 

= В0387-25 (1Е3028) and 80387-33 (call tor avalabiiry] JE O2 7] er 
Wedek 3157 Math Coprocessor capability 

= Bexrpansicn slots - one 32-b (for optanal memory card), six 16-68 JE3025 сырқа Led 
and one B-bi Pictured 


ЕТТЕРІ ыы 


* Norton 3! rating сі 30.3 for the JE3026 and 38 1 tor the JE3027 | ‚ " 
+ Shadow НАМ for BIOS and tasi video pariprmance Т; " Ir 
* Вап setup and diagnostics is ay (di wer! ) ЫЙДА! 
Includes AMI BIOS ROMs | | ; 

© Бие 127% 1275, Мені! 32504 One-Year Warranty ЫЕ! ^ 


JE3020 AMI 16MHz 80386 AT Compatible Baby Motherboard (Zero-K ВАМ).......................... 899-95 $999.95 
JE3025 AMI 20MHz 80386 AT Compatible Baby Motherboard (2его-К ВАМ)......................... 499-95 $1199.95 
JE3026 AMI 25MHz 80386 AT Compatible Full-Size Motherboard (Zero-K RAM) ..................б2099:95 $1999.95 
JE3027 NEW! AMI 33MHz 80386 AT Compatible Full-Size Motherboard (Includes 4 Megabyte RAM)..64499-95 $4299.95 
JE3030 AMI 8 Megabyte Daughterboard for JE3020, JE3025 and JE3026 (Zero-K RAM) sessccssssecscurersensrsssesenssarsesnassansnsns 2249.95 
JE3031 AMI В Megabyte 32-bit Plug-In Memory Gard tor the JE3026 and JE3027 (Zero-K RAM) ................иикекеекавкенвн өзекке 2269.95 


e QUALITY COMPONENTS е COMPETITIVE PRICING е PROMPT DELIVERY © (415) 592-8097 
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12MHz 80286 Motherboard «д, 

IBM AT Compatible misil] o en | 

* Expandable to 1Mb RAM - Six 16-bit and two B-bit 
using 256K DAAM chips expansion bus slots 

* Expandable to 4Mb RAM - AMI BIOS ROMs included 
using 1Mb DRAM chips « 12 MHz Intel CPU 

* Uses 100ns DHAMs * Selectable wait states (0 or 1} 

* Battery-backed clock calendar - 80267-8 Math 

* Bor 12MHz hardware ог Coprocessor capability 
keyboard selectable operation - Norton SI rating of 13.7 


* Front panel LED indicators * Size: 13" x 8.75" 
Supported « Weight: 2.25 Ibs. 


Em $ 


"T -— 
aul a a p Fa p an em 
" a 


алипазт $ штт=тгт 


16MHz 80286 NEAT Motherboard Sa; e, 
IBM AT Compatible mid. lm 
* Expandable to 1Mb RAM 
using 256K DRAM chips or 
АМЫ using 1Mb DRAM chips 
* Additional 1Mb with 256K 
DRAM SIPs or 4Mb with 1Mb 
DRAM SIPs for a total o! BMb 
- Uses 100ns DRAMs 
* Battery-backed clock/calendar 
* B/16MHz selectable 
« Front panel LED indicators supported 
* AMI BIOS ROMs included 


* Five 16-bit and three 
8-bit expansion bus slots 

* 16MHz CMOS Harris CPU 

* Supports all NEAT functions in 
cluding shadow RAM, EMS 40 
НАМ re-mapping, selectable wal! 
states. memory interleaving, etc 

- 80287-10 Coprocessor capability 

= Morton 51 rating of 18.0 

- Size: 13^ x A.5"; Weight: 2.25 Ibs. 


JE3005 в/12мМн> 80286 Motherboard... 5299-95 $279.95 | ЈЕЗОТО влемнг 80286 NEAT Motherboard . $399.95 $379.95 


JES COMPUTER KEYBOARDS 


111-Кеу Enhanced Keyboard with Calculator 
tor IBM PC/XT/AT and Compatible Computers 


Benefit from increased productivity with Jameco'’s new JE2016 
keyboard wilh buill-in solar powered calculator! 


" ХТ/АТ Switchable * 111-Key Enhanced Layout + 12 Function Keys * LED Indicators for 
Num Lock, Caps Lock, and Scroll Lock = Large Return Key * Separate cursor/keypad * Tac- 
Ше touch keyswitches * Color Beige * Manual Included + Size: 19.5°W x 7.6"D x 1.5"H 


* Weight, 3.6 Ibs 


4Е2016.............. ee — Tc — .... 879.95 


84-Кеу Keyboard 


for (BM PC/XT/AT and Compatible Computers 


" XT/AT Switchable 

= B4-Key AT Style Layout 

* LED Indicators for Num 
Lock, Caps Lock, and 
Scroll Lock 

* Large Shift and Return 
Keys 

= Tactile touch keyswilches 

* Color: Beige 

= Manual included 

+ Size: 19.57W 7 5D x 
1.33"H 

+ Weight: 4.6 Ibs 


cae LE ліна а АТ Ohola TT | 
IBM's original AT Style layout! 


"al qe———————À PORE | LWT G P— 
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| * LED Indicalors for Mum 


1-Year 
Warranty! 


104-Key Enhanced Keyboard with Trackball 


tor IBM PC/XT/AT and Compatible Computers 
: Fully Microsof Mouse and Mouse Systems Compatible - 200 DPI Resolution 


ИШИЦ 


The JE2017 combination keyboard and Irackball will enable you fo use your 
mouse-based computer applications wilh greater ease and efficiency! 
a ХТ/АТ Switchable + 104-Key Enhanced Layout * 12 Function Keys * LED Indicators for 
Power, Num Lock, Caps Lock, and Scroll Lock + Large Return Key „+ Separate cursor 
keypad + Tactile touch keyswitches + Color. Beige * Manual and software drivers Included 
- One open serial port required tor operation + Size: 18.6"W x 7.5"D x 1.75"H + Wt. 4 165 


JE2017 .................................... 9109.95 $99.95 
101-Key Enhanced Keyboard 


for ІВМ PC/XT/ AT and Compatible Computers 
* Automatically switches — pepe—— — — сай 
between XT or AT Cur Most popular ke yboard! 
101-Key Enhanced Layout 
12 Function Keys 


Lock, Caps Lock, and 
Scroll Lock 
+ Separate cursor/keypad 
= Тасе touch kayswitches 
" Spec. Included 
= Color: Beige 
* Size: 19"W x B"D x 
1.33°H 
Weight: 4.6 lbs 


* REFER TO CODE 4039 WHEN ORDERING * CALL (415) 592-8097 
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JES 


8088 AND 80286 COMPUTER KITS 


DOS Ауайаһы! 


Jameco's 8088 апа 80286 ІВМ PC/XT/ AT compatible kits allow you to build your own rote and come with complete ste p-by- step assembly 


instructions. FREE Word Processing and Diagnostic Software included! NOW AVAILABLE . 


Computer tool and maintenance kits also available. 
shipped in 1 box (43 lbs. total) - JE3002 and JE3003 shipped in 2 boxes (55 Ibs. total) 


" 512K RAM Included. 


"Вог 12MHz Keyboard 


« Clock/Calendar 


12MHz 80286 Computer Kit 


Fully IBM AT Compatible 
Free! QAPLUS 

Diagnostic Software 
Included! 

Free! PC Write Word Pra- 
cessing Software included! 
DOS Available 

80286 CPU, optional 
80287-8 Math 
Coprocessor Capability 


APTE TI 
Swilchable Operation — | 


“АМ! BIOS ROMs 
Included 

* Save $156.55 Shown with EGA Option (not Included) 

JE1059 Monitor and Adapter Card $479.95 

(Sea page 352) 
JE3005 8/12MHz Baby 80286 Motherboard essere eene enne кесте кескекен $279. 95 
(Zero-K RAM - includes AMI BIOS ROMs} 

JE1016 Enhanced AT Style Keyboard ase a E 69.95 
JE2019 Baby AT Fip Toa AEN esa errem erri mem rr Rr nni 69.95 
JE1077 Multi INO Card with Universal Floppy Controller „аеннан 79.95 
JE1022 5.25" OSHD Disk Drive (Gray Faceplate) ................-.--.----.- 99.95 
JE1032 200 Wall Pow Бир |н vemm рт тыкы ratem irm eS res 89.95 
41256-100 512K RAM (18 Chips) aaa aa 116.80 
SAVE $156.55 SALE! Regular List .. .. $806.50 


JE3008 12MHz 80286 Computer Kit.. .$799.95 $649. 95 


8MHz 8088 Computer Kit 


Fully IBM PC/XT Compatible 
Free! QAPLUS Diagnostic 
Software! 

Free! * PC Write Word 
Processing Software Included! 
DOS Available 

256K HAM Included. 
Expandable to 640K 

4.77 or 8MHz Switchable 


Operation ——. 
“ Parallel Printer Роп ШШЩЕ. 
" AMI BIOS ROM included 
^ Save $102.66 П кнн!) р 
Please note, PC Write will HE Frei 
require 512K НАМ for опегапоп. 
JE1001 4.77/8MHz 8088 Turbo Motherboard ........ „анааан $89.95 

iZero-K RAM - includes AMI BIOS НОМ) 

JE1040 ЗБ0К Floppy Controlla o...cccscscsascsccasencpepeossrepacseravesnveveseen 29.95 
JE1010 Fg. fiip н oen йрн Qa KR D E AR RE 39.95 
JE1015 ХТ/АТ Compatible Кеуһоага.............. itis a re Ratt ced Же ^ OR 59.95 
JE1030 150 Watt Power Supply) «escena rn na anna rn tarn opua sî ss dae gno не Шай paa 59.95 
JE1050 Mona/Graphics Card w/Printer PON ...........»,.»++›.+5ьнажажтанаваз 59.95 
JE1020 5.25* 0500 Disk Drive (Black aet cm ныне би rit 89.95 
АМВЕН 12° Monochrome Amber Мопаг,„„ьь+»к=в»жак»ваввававвавкавваваквв кта 29.98 
41256-150 256K RAM (9 сїр)... анаа вал» 53.01 
SAVE $102.66 SALE! Regular List...........5582.61 


JE3002 эмн» 8088 Turbo ки.............. 


$499.95 $479.95 


‚ Jameco's new System Tech Manual and DOS. 
Please note; JE3008 and JE3013 


16MHz 80286 NEAT Computer Kit 


* Fully ІВМ AT Compatible 

* Free! QAPLUS 
Diagnostic Software 
included! 

* Free! PC Write Word Pro- 
cessing Software included! 

* DOS Available 

* 80286 CPU. optional 
80287-10 Math 
Coprocessor Capability 

+ 2 Megabyte HAM їпсїша- 
ed, Expandable to 8 
Megabyte 

"В or 16MHz Keyboard 
Switchable Operation 

* Glock/Calendar 

« AMI BIOS ROMs 
Included 

* Save 3190.55 


Shown with YGA Option (not included) 
JE2055 Monitor and Adapter Card $599.95 
(Ses page 152) 


Part M Ti | ri 
JE3010 B/16MHz 80286 NEAT Motherboard ..................-..-.-.-.- $379.95 
(Zera-K RAM - includes AMI BIOS ROMs) 

JE1016 Enhanced AT Style Keyboard eese descent e nadie 69.95 
JE2019 Baby AT Fip- Top CASE asus ca axmugeia att aac c тана 69.95 
JE1077 Multi WO Card with Universal Floppy ОАО „оаа неа . 79.95 
JE1032 200 Watt Ромат SUPA urs sens ra nuani кка ohne rta en ra ren 89.95 
JE1022 5.25" DSHD Disk Drive (Gray Faceplale) cases rene 99.95 
511000P-10 2Mb RAM (18 chips) анинин nr naue nura rana rn ан тағанға 350.80 
SAVE $190.55 SALE! Regular List........... $1140.50 
JE3013 івмн: 80286 NEAT ки....94+99.95 $949.95 


10MHz 8088 Computer Kit 
Fully IBM PC/XT Compatible == - 


* Free! QAPLUS 

Diagnostic Software 

Included! 
* Free! PC Write Word 

Processing Software Included! 
a DOS Available 
* 640K НАМ included 
« 4.77 or 10MHz Swilchabie 

Operation 
a AMI BIOS HOM 

included 
* Multi VO Card 
« Save $109. 82 

| Pd 
JE1002 4.77/10MHz 8088 Turbo Motherboard ........ — Án .... 599.95 
(Zero-K RAM - includes AMI BIOS ROM) 

JE1015 XT/AT Compatible Keyboard „ненае ans 59.95 
JE1031 Mini 150 Watt Power Supply sass «еван ake 69.95 
JE2014 Turbo Ғір-Тор Casa «ui era e anre ront rte ы EES i 69.95 
JE1021 5.25" 0500 Disk Drive (Beige Facep! ze) ыыы лд. + 89.95 
JE1071 Multi VO w/Controller and Graphics ........,.ы->екеккенекетететеен 119.95 
AMBER 12" Monochrome Amber MONHOl..caceesccearceuressnaverstenrersereyes 99.95 
4154-120 Parity RAM (2 chips) esse rr nr mer bn e n 5.70 
41256-120 512K RAM (18 chips) isses rnnt n nnn 111.42 
41484-12  128K RAM (4 chips) cree eere ront es 33.00 
SAVE $109.82 SALE! Regular List .............$759.77 


JE3003 зомнг s088 Turbo Kit.......$699:95 $649.95 
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С А%РГЕ: 


Мапао 16" Multiscan Monitor 
for ІВМ РС/ХТ/АТ, PS/2 and Compatible Computers 


Swivel hase, manual and cable 


Speciflcationa: a CGAEGAVGAIPGC Сотрапыіпу + Color, White or Amber Switchable з Non-glare, tinted display, uninn- 
ted color display a Input DBS-pn (TTL) & DB15-pin (Analog) * Hor Scanning ieg 20-50&Hz * Ver Scannmngireg S50-BOkHz 
* Hesolulion: 1,024 x 768, тах: 1,280 x 800 * Dot Pilch 31mm = Bandwidth. Analog-&OMHz. TTL-30MHz * Size 15 75*W x 


17*D x 15TH * Weight: 39 lbs. = One- ear Warranty. 


М90705  16"Multiscan MONO aaa a 199.95 


Casper 14" Multiscan Monitor апа 


Orchid 16-Bit YGA Card Package 
tor IBM PC/XT/AT and Compatible Computers 


ALE! 
FREE! ColoRIX VGA Paint 
Demonstration Disk 
enclosed wilh every JE2056! 


OT - 2 


The TM5155 moniter is designed to lake full 
advantage of newly developed graphics 
adapters including the GC1500 and 
GC!501 The TM5155 can operate in sev- 
eral гіНегегі chsplay modes to run today's 
most popular software. Monitor comes with 
пута base. manual апа cable 


ТМ5155 Specilicalions: - CGA/EGA/ 
VGA/PGC Compatibility = Input: DB9-pin 
(TTL) & DB15-pin (Analog) * Hor. Scan- 
ning ieg: 15.5-A0kHz + Max. Raesolu- 
tion: 800 x 600 + Bandwidth: 40MHz 
* Size: 15W x 15°D x 13.5°H * Weight: 
35lbs. « One-Year Warranty 


ТМ51 55 14: Muliscan MONIO 5.4 ва арван rb o pe ei cavo e ee n $479.95 


GC1501 1684 Orchid WGA Card seccccsnccsccecsnensceccaenscsesanes 8340-95 $329.95 
JE2056 тм5155 Multiscan Monitor & GC1501 Card SAVE $30.00! ........... 3779.95 


Casper 14" EGA Monitor and 
Jameco ЕСА Card Package 


SALE! 
lor IBM PC/XT/AT and Compatible Computers ч 
The ТМ5154 EGA Monitor is ideal for 
text as well as CAD and other graph- 
ics applications. Features compact 
case wilh anti-glare screen for easy 
viewing. Monitor comes with a tilt 
swivel base, cable and manual. 


TM5154 Specifications: EGA/CGA 
compatibility + Input: DBS (TTL) = Hor. 
Scanning freq: 15.75-21.85kHz 
« Resolution: 720 x 350 (max. 
* Bandwidth: 25MHz + Size: 15W x 
14.25°D x 14"H * Weight: 35 lbs. 
* One-Year Warranty 


TM5154 14" CGA/EGA Monitor as us tessa ma ame 5399-95 $369.95 

TN EGAGA "m E $149.95 

ЈЕ1059 TM5154 & JE1055 SAVE $40. 00................. 2000-0658 $479.95 
12"Amber | s 


Monochrome Monitor 
for ІВМ PC/XT/AT and 
Compatible Computers 


” Input: OBS-pin (TTL) * Bandwidth: 20MHz 
* Horizontal scanning frequency: 
ІН 432kHz * Resolution: 720 x 348 * Size: 
12 5"W x 12"D x 12"H = Weight 19 165 
* Compatble wih ihe JE1050, JE1055 and 
JE 1071 + Cable and Manual inciuded 


| where limited distortion is desired. They 


DISPLAY MONITORS 
NEW! 


The M90705, 16 inch multiscanming color monitor, ргенде you wilh the display potential to take full advantage of today's and 
tormorrow s worksiatians. The M90705 oers compatibsliny wih IBM PCIXT/AT, PSZ, Apple Macintosh Il and AT&T PC6300 
The М90705 was designed to бе used with а wide range of graphics boards (including the GC 1500 & GC 1501 VGA cards). 
and personal computers, including YGA, EGA, PGC, Mac Il and the SuperMac Spectrum. The Nanao FLEXSCAN technology 
provides a wide range с! scanning to fulfill your computing requirements, including Desktop Publishing. Business Graphics, 
CAD/CAE and much more The monitor ıs equipped with ап ХЕ (Extended Field) gun to obtain brightness and sharp focus for 
high parlormance and high гебоііют (upto 1.280 x BOO) in a compact package al a reasonable price. Manitor comes wath till! 


| » Input: ОВ9-ра (RGB) + Bandwidth: 21MHz * Hori- 


484 (Quadrant 
WES com ponents 


Quadrant 14" VGA Monitor and 


Orchid 8-Bit VGA Card Package 


SALE! 
* 
tor IBM РС/ХТ/АТ, Р5/2 and Compatible Computers 

The QC 1478 VGA monitor is capable ol very FREE! ColoHIX VGA Pairi 
high resolution (up to 720 dots horizontal reso Demonstration Disk 

lution) and meets the requirements for compat- enclosed with every ЈЕ2055' 
ibility with a large number of today's VGA cards . -— = 
including the GC1500 and GC1501. Monitor 
comes wih lil/swrvel base, manual and capte. 


o oi 


QC147B Specifications: » VGA Compal 

bility « Non-glare, tinted display, unlimited 

color capability • Input: DB15-pia High Dan- 

sity connector (Analog) * Scanning Iren.: 
31.5Khz = Resolution: 720 x 480 (max. 

* Bandwidth: 30MHz > Size: !4.177W x è 
14.84"D x 14.25°H * Weight: 26 165. , Ona- 

Year Warranty 


JE2055  OC1478 VGA Monitor and 1500 Card SAVE $50.00! $649.96 $599.95 


Quadrant 14" Flat Screen 
Amber and Paper White Monitors 
tor ІВМ PC'XT/AT and Compatible Computers 


ideal for Desktop Publishing! 


These new Па! screen 14° Amber and 
Paper White monitors are ideal lor desk- 
top publishing and CAD applications 


feature a compact case wilh an anti-glare 
screen, an inverse video swilch, detacna- 
bie Шиме! base, cable and manual 

Specifications: Input: OBS (TTL) 
* Bandwidth: 20MHz > Horizantal scanning 
frequency: 18.432kHz * Resolution: 720 x 


348 (тах) = Size: 12.75"W x 12 2"D x 

13.6"H + Weight: 16 Ibs. * One-Year War- 

ranty QC1418P 

QC1AB — 7 Flat Screen Amber Monochrome Monitor „ье. $119.95 
QC141BP 14" Flat Screen Paper White Monochrome Monitor аа-аа $119.95 


Casper 14" RGB Color Monitor 
for (OM PC/XT/AT and 
Compatible Computers 


zontal scanning frequenty:- 15.75kHz * Resolution: 640 
қ 240 © Switch for Green or Color Screen е Size 
13 75"N x 14 25"D x 14 5"*H а Weight 27 lbs. « Com- 
patible with the JE 1052 and JE 1055 • Cable and Man- 
ual included * One year warranty 


ШӨН... уннын ыы .-%239.95 
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NEW, ESDI Hard Drive! 


HARD DISK DRIVES _ new, scsi Hara Drives! 


From the World's largest manufacturer Wilh or without a Cont roller Сага, Jameco has а 
of personal system hard disks, comes a AY Seagate | Seagate Hard Disk Drive to fit your needs! 
full range of drives to fit your needs. 


. HH-Half Height, FH=Full ным 


solutions for today's PC, AT, AT or Part No. Capacity | Speed | Format | Drive Alone Controller Controller 
386-based computer systems. The NEW  |*ST125N"* $299.95 
Seagate SCSI tScuzzy) Hard Drives аге [|'ST138N'* $349.95 
compatible with such popular systems as |'ST157N"" $399.95 
Macintosh, Tandy, Amiga and Atari. ['ST!25 $259.95 
These new SCSI drives will also work | ST138R $289.85 
with IBM PC/XT/AT/386 and | Ra di 
compatibles when used with a SCSI host ШЕ 

adapter (see inside back cover). Known ST225AT | | Y пее еее $399 95 
for their quality and reliability, our | sT238 | : | ——— sinc cent = 
Seagate hard disk drives are available ST238XT $296 95 [| ........... 
with or without controller cards and БТ23ВАТ | $389 95 
come with easv to follow step-by-step ST251 | 25° 79. а 
Instructions. The instructions. will take ST251XT - 

vou through mounting installation, ST281AT 

formatting. and partihoning.  Jameco's ST251-1 

hard disk kits come complete with Зан қ $449.95 
everything you need, including controller | стоуудт | T" | | ы | $846.05 
card, cables, manual and software when 5Т4096 , | $629.95 A _ | hodie 
necessary. All Seagate drives are backed 514144 £699.95 pem 
by à One-Year Warranty. *5, 25' installation kit available for IBM PC /XT/AT and compatibles - see below 

“Please note that these are SCS) aies for use with systems such as fhe Macintosh. Tandy. Amiga and 
Alon SCS) host adapter required for use with the IBM PC/XT/AT or compatibles 


$269 95 сетти 


$499.95 


PC/XT Compatible Kit! 
NEW, 3.5” MFM, 
RLL and 5С5! 
Drives! 


NEW, 120Mb Drive! 


5T225XT | ST157H 574144 
525К 5.25" Frame Kit allows installation of Seagate 3.5" half height Hard Disk Drives іп ІВМ PC/XT/AT or compatible computer савев.......... 312.95 
S MiniScride 150 Megabyte ESDI Hard Disk Drive ; 
E 


The MiniScribe M3180E, ESDI (Enhanced Small Device Interface) will perform up to Two times faster 
than МЕМ encoded drives and 1,5 times faster than ALL encoded drives. In addition. Ihe newest 
generation of personal computers are featuring smaller footprints, lower proliles and are packed with 
high performance The Miniscribe М3180Е takes advantage of all these new features with superior 
compact design and performance. This half height drive will fit in virtually all IBM PC/XT/AT standard 
and baby computer cases, including Jameco's JE Series cases, Features superior shock, vibration 
and Ihermal perlormance due to the four point mounting system and enchanced baseplate design. 


Also, features low power dissipation of only 15 watts when idle. Requires ESDI controller such as 150 
the JE2041 ESD! controller Megabytes 
specifications: * Track 10 track access time: 4.0 msec. * Average access time: 17 msec. - Data ina 
transter rate up to 10 Mbil/second * Size: 5,75" W x B"D x 1.63 H + Weight: 4 105 half heigh! 
МЗТ1ВСФОЕ.........--„.++-ае»»алан»ьна ннан в» ктш тттачттичятаттиялинния "umm . $1149. 95 package! 


ESDI Hard & Floppy Disk 


Controller Card 
for 80286/AT Compatibles and 
80386 Based Computers 
This ESDI (Enhanced Small Device Interface) 
ı5 capable of handling two hard disk and two 
floppy disk dnves. The ЈЕ2041 will control 
HDDs up to 1000Mb and any combination of 
two floppy 360K, 720K, 1 2МЫ or 1.44Mb disk 
Әпуев, The ЈЕ2041 boasts performance fig- 
ures up fo 2 times faster than MFM and up 10 


Seagate SCSI 
Host Adapter 


" SCSI [Scuzzy) host adapter tor IBM PC/XT/ 

AT and compatibles as well as 386 "Classic 

Bus' computers 

Extremely fas! data transfer rate tup to 

10 Magabils a second) 

* Will control up to hyo SCSI пага disk drives 

= Also supports other SCSI devices such as 
Scanners, printers, modems, mice, optical 
disks and tape drives 


1.5 times faster than ALL Hard Disk Control- 
lars. Features: - Works on 16-bit 80286 or 32-bi! 80386 machines + ‚Оп: board ргеіотпа! 
program and héad-parking program - Cables included to connect One hard disk and two 
floppy disk drives * Manual Included * One-Year Warranty 


DT TT ENIMS RETO T - 


= On-board pretarma! & head parking program 
* Cable and manual included 
* One-Year Warranty 


» REFER TO CODE 4039 WHEN ORDERING * CALL (4 15) 592-8097 
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THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


RATES: 1x—$525 3х--5500 6x—$475 12х--5425 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum, 


descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 
ample: November issue closes on September B. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458. For more information call Brian Higgins at 603-924-3754. 


` ACCESSORIES 


Rein gt pet Hore Que) nd aay. Doa 
nter ns quickly easily 
idge ribbons with just one inkeri For crisp, black 
шесі іе pelt eaves 1882. ‘You can choose from 3 
models: Manual E-Zee Inker — $39.50 
Electric E-Zee Inker — $94.50 
| ink Master (Electric) — $189.00 
1000's of satisfied users. Money-back guarantee. 


BORG INDUSTRIES 
525 MAIN ST., JANESVILLE, 1А 50647 
1-800-553-2404 Fax: 319-987-2251 


Inquiry 576. 


COMPANION AND EXTENDER | 


wth EXTENDER and monitor up to 600" from your a 
DER and COMPANION E мы 
second Keyboard/Monior ай 
PANION. Supports МОА, CGA, ЕСА, VGA, PSZ. Uses 
single 34" сайа 
Prices start at $149.00 for EXTENDER and $219.00 for 
COMPANION 25 fl. uni! complete. 


CYBEX CORPORATION 
2800-Н Bob Wallace, Huntsville, AL 35805 


| 205-534-0011 International Fax 4 205-897-9212 | 


Inquiry 577. 


WHOLESALES PRICE 


Ribbons, Surge protector, CPU stand, 
Keyboard drawer, Monitor base, Mouse pad 
Power center, Printer center, Toner 

Cartridge and much тоге. 


First Accessories 
1455 A Market St, #648, SF, СА 94103 
415-569-8323 


Inquiry 578. 


5.25" DS/DD (Min 50) 26° 

5.25" DS/HD (Min 50) 62° 

3.5” DS/DD (Min 30) 99° 
GAAN COMPUTER SUPPLIES 


186 B East Sunnyoaks Ave, Campbell, СА 
(800) 523-1238, In Сай. (408) mr 


HP LASERJET || 
M-E-M-O-R-Y 


1MB-2MB-4MB MEMORY EXPANSION BOARDS | 


Save 5096-5096 
2YEAR WARRANTY 


STARION CORPORATION 
(800) 782-8297 СА: (714) 750-2627 


Inquiry 580. 
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ARTIFICIAL INTELLIGENCE 


NATURAL LANGUAGE C LIBRARY 
Increase your market share! Use JAKE to add а natural 
language front end to your application. ЈАКЕ translates 
English queries and commands into C function calls 
and data structures JAKE offers context-sensirive 
semantic processing; пивпасея easily, < 64K mem. 

JAKE £495. INTERACTIVE DEMO $10 
ENGLISH KNOWLEDGE SYSTEMS, IN( INC. 
5525 Scots Valley От #22, Scotia Valley CA 95068 
(408) 438-6922 


Inquiry 581. 


NanoLISP $99.99 
An MS-DOS Common LISP interpreter that sup- 
ports most Common LISP operations and strictly 
adheres to tha standard. Numerous advanced and 
extra leatures, excellent debugging facilities, sam- 
ple Al programs, fully-indexed manual, free 
technical support. | 
Microcomputer Systems Consultants 

PO Gos 6644 Santa Barbara, CA 33150 

(B05) 967-2270 


muLISP" 87 for MS-DOS 
Fast, compact, efficient LISP programming environ- 
ment. muLISP programs run 2 to 3 times faster & 
take 1% 10 4 the space of other ШР. 450 Com- 
mon LISP functions, multi-indow editing & debug- 
ging, flavors, graphics primitives, lessons & help, 
| demo programs, comprehensive manual. 


Soft Warehouse, Inc. 
3615 Harding Аке, Suite 505, Honolulu, НІ 96816 
(808) 734-5601 — 


Inquiry 582. 


BAR CODE 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Add bar codes and big graphics characters to your pro- 
gram. Print from ANY MS-DOS language. Bar codes: 
UPC, EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot 
matrix text up to V2". LaserJet up to 2”. Font cartridges | 
nol required, 8179-8239 30-day $$ back. | 


Worthington Data Solutions | 
95060 


417A Ingas St. Santa Cruz. CA 


_ (800) 345-4220 In СА: (408) 458-9938 | 


PORTABLE READER 
Battery-operated, handheld reader with БАҚ static НАМ, 
2x18 LCD display, 32-key keyboard, Fleal-Tima-Clock 
Wand or laser scanner Program prompts and data 


checking thru Ив own keyboard. Easy data transfer by | 


AS-232 роп or PC, P5/2 keyboard. Doubles as On-Line | 


Reader. 30-day $$ back. 
Worthington Data Solutions 
СА 95080 


АТГА Ingalis St, Santa Cruz, СА 
(800) 345-4220 


| in CA: (408) 458-9938 | 


BAR CODE 


PRINT BAR CODES AND BIG TEXT 
On EPSON, ІВМ, OF) dot matrix or LaserJet. Flexible design 
ол ола easy screen. Алу tormatsize Up to 120 Малар 
ез! sizes to \“readabte af 50. AIAG, MIL-STO, 2 of & 128, 
UPCTEAN, Code 39 File Input А Scanned logosisymbols 
(РСХ)-5273 Other programs from £48. 30-day H back 


Worthington Data Solutions 
FITA ngais Si. Santa Cruz, CA 95060 
(800) 345-4220 Іп СА: (408) 458-3928 


BAR CODE READERS 
For PC, XT, AT, & Р5/2, all clones, and алу RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
keyed data. With steel wand—$399. Top rating 
in independent reviews. Works with DOS, Xanix, 
Novell, Alloy, -ALL software. Lasers, magstripe, & | 
siot badge readers. 30-day $$ back. 
Worthington Data Solutions 

AMA قوط‎ $t. Santa Cruz. CA 95060 | 

іп CA: (408) 458-9938 | 


| (800) 345-4220 


BAR CODE SOLUTIONS 

Bar coding ia во easy with our complete lina of readers. Cur 
РС-Ұғалд readers emulate your PC keyboard or ASCII jat- 
minal, and an cared around bong inventory, entara road 
sales and clocking tima. Our bar code label printing software 
packages work with DOS and most matrix or laser printers 
Vier niso sali pre-printed labels. Our handware can work with 
heathy ery computer іп the world 


International Technologies & Systems Corp. 
635-С North Barry St, Brea, СА 92821 
(714) 990-1980 FAX: 71а 990-2503 TLX 5502824734 MCI 


Inquiry 583. 


BAR CODE SOFTWARE SOLUTIONS 
ISD has software solutions that allow you to use bar 
codes for most anything. Like identifying products 
Labeling packages Or even managing assets and 
paperwork. ‘You'll be able to speed and simplify data 
collection. Track products dock4o-stock. Streamline In- 
ventory control. And morê. 

Integrated Software Design, Inc. 
171 Forbes Bivd., Mansfield, MA 02048 
TEL: (508) 339-4928 FAX: (508) 339-2257 
ЕЛ + beaya Sowas Сар, inc 


Inauiry ЕЕ 584. 


WHEN EASE-OF-USE COUNTS 
Reading bar codes should be as easy as a Quick 
fick of the wrist” But many bar code readers require 
you fo Ісі and fleck and Flick and FLICK until the 
bar code label is finally read. РЕНСОН desgned bar 
code readers that really are as easy аза quick fice 
ol the wrist" 


PERCON 


2190 W. Th Ave, Eugene, OR 97402 | 
Phone: (800) 873-7266 FAX: (503) 344-1398 


THE BUYER’S MART— - 


CASE COMPUTER INSURANCE . 


| BAR CODE | 


PERCON: THE BAR CODE § SPECIALISTS 
If you have questions about bar code technology. | 
is гесе 0 know an expenenced, fnendly bar code 

specialist is only a phone call away. Want tc know | 
where lo шал or where lo find hard-'o-hnd bar code | 


| accessories? Call PERCON for answers 
PERCON 
2190 W. 11th Аме. Eugene. OR 97402 
Phone: (800) 873-7266 FAX: (503) 344-1399 


STATE OBJECT 
ORIENTED COMPILERS 


Тһе COMPEDITOR's use finite state and object oriented. | 


programming techniques to design. develop and docu- 
ment source programs in: Ada, Basic, C, Fortran and 
Pascal. ІВМ DOS 2. + 250K RAM. 

Prices 5200-5300 (With Primer and Debugger) 
Sampier 475 (With АШ manuals ã Следи) 


AYECO 5025 Nassau Circle, Orlando 


INSURES YOUR COMPUTER 
SAFEWARE pondes full nepiacemeni of harcwars, 
media and purchased sottware. Ал little as 529 а 
year provides comprehensive coverage Blanket 
coverage; no list of equipment needed. One call | 
does it ай. Сай 8 am-10 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-800-848-3469 
(Local 614-262-0555) 
SAFEWARE, The Insurance Agency Inc. 


5-YR. WARRANTY AT PERCON | 


PERCON decoders are now covered бу a fve- | 


year ітпес warranty That means you wont 
spend one cent replacing your PERCON bar 


code decoder for five full years. That's rekability 
you can count onl 
PERCON 
| 2190 W ith Ave, Eugene, OR 97402 
| Phone: (800) 873-7266 РАХ: (503) 344-1399 


BAR CODE SPECIALISTS 


Bar code readers designed for fast, reliable, cost 


effective data entry, Looks just like keyboard data! | 


Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 


Seagull Scientific Systems | 


15127 М.Е. 24th, Suite 333, Redmond, WA 98052 
206-451-8966 


DATA INPUT DEVICES 
Bar Code Magnetic Strips Readers А SmartCard Erm 
Coder Rader for microcomputems 3 ternal, including IBM 
PS? 4 others, DEC, Macintosh, ATAT, СТ, Wyse, Wang. АЙ 
hers connect on the key Doard cabe û are transparent 9 
al! software UPC & 39 print programs, magnetic encoders, 
4 portable readers are also oveilabie 


TPS Electronics 
| 4047 Transport. Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 
| FAX: 415-856-3843 


Inquiry 585. 


VARIANT MICROSYSTEMS 
ВАН CODE READERS DELIVER 


WAND/LASERI/MAGNETIC CARD CONNECTIVITY 

= Keyboard walckoos (internal/Extermal) іу (БАЛ PONTE, PSA 
and portanias 

AZI wedges for WYSE, Link, Kimtron terminals 

* Bar code and label printing software 

* Full two-year warranty 

= 30-Day Money-Back Guarantee 

“Extensive VAR/Desler Discounts 

3140 Da La Cruz Blvd, Suite 200/5ant3 Clara, СА 95054 / 406) 980-490 

FAX: 415-623-172 


Inquiry 586. 


CAD/CAM 


P.C-B ARTWORK MADE EASY] 
Create and Revigs Printed-Circuil-Ariwork 
on your IBM or Compatible 

"Нар Screens "Dip & Sip Library 
* Printer and Plotter Artwork * Su j 
" Autc-Houter available 


Requirements: ІВМ or Compatible PC, 384K RAM, DOS 
AD or later PC Boards: $99.00 DEMO: $10.00 


PCBoards 


2110 Th Аға South, Birmingham. AL 35205 
(205) 933-1122 


Inquiry 587. 


INCORPORATED FL 32808 (407) 295-0930 


ср. ROM Drives & Titles 
МІ Ar mate ra Librar, 4 А Drive Tes 
Cro: ін ЫР Drive 


Drives irm n Edi ol ties тыт ст 
MC/VISAJAMEX, Money-back Guarantee. 
Call or write for free 100-page catalog. 
Get If ali from “The Bureau" 
Bureau of Electronic Publishin 
121 Norwood Ave., Upper Montclair, NJ 0704 
201) 746-3031 


Inquiry 589. 


CD ROM, Enc. 


382358 


$585 


«ғалымы МЕ. 


3-278-8550 


CD- ROM/WE'LL BEAT ANY PRICE 
Ай IBMUM AC drreeststies. Call for ресе Sat. monthly specials, 
PO's, international orders welcome Special library, school, 
gowermman! pricing COD. Visa. MC, Ames 


CD-ROM SHOPPER 
(201) 290-8288 
1168 Elm Street 
Rahway, NJ 07065 
GÀ HR bandit ORDER LINE 


Food/Anaiyst CD-ROM 
Analyze loods, meals, and recipes for any number of 
persons based on the complete USDA food nutrient 
database 4700+ foods, 80» nutrients. Sea graphs 
printed reports, summaries, Other titles and CD-ROM 
publishing services available. 

Hopkins Technology 
СО-НОМ Publisher 
421 E Lane, Suite 104 
оркіпз, ММ 55243 
(612) 931- aare Compuserve 74017,614 


Inquiry 592. 


CD- ROM Developer's Lab 


Multimedia pronun resource tor Mac Жү, РС А. ала. & 
abn ен 


ЕЕ | 


ау ус or Мас $785. 


е Softwar re Mart, Inc. 
4131 Spicewood Springs Road I-3, Austin, TX 78759 
512-346-7887 


Inquiry 593. 


Inquiry 594. 
| COMP. MAINT. CHEMICALS 


Buy Direct 
A full ine of Computer Maintenance 
chemicals: Pressurized Duster, Crt Screen 
Cleaner, Hood & Housing, Anti-Static, 
Head & disc, Freon T.F. Solvent, Cleaning 
Disketes, Wipes, Swabs. All at wholesale 
| prices. Call Data-Chem at: 


1-800-FON-6698 
Inquiry 595. 


COMPUTER SUPPLIES 


COLOR RIBBONS 
COLORS: Black, Ней, Blue. Green, Brown 


MEC P2200 
Оита ЛА! 
Panasonic HPI 
аліва РЭ51 
ЕНІСЕ A SPEC. SUBJECT TO CHANGE WO NOTICE 
FOR OTHER RIBBONS CALL FOR CATALOG 


Амгы COMPUTER SUPPLIES 
PO Bor 475 Manteno, IL 50950 
(USA) 800-522-0822 " (CANADA) 004-821: 5444 " 615-468-0081 | 


Inquiry 596. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 
Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosts; PC/MS DOS, micro VAX, VAX 8000 
ЕМЕНТЕС, INC. 

BOX 1312, 811 W. Fifth Si. 

Lansdale, PA 19446 
Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 597. 


68000 CROSS ASSEMBLER 
Assembles 68000/68010 code on a 
PC Compatible 
* Vary High Speed—2MB source code 
assembled per minute * Macros 
• S-Records 
Knowledge Based Systems, Inc. 

2746 Longmire * Collage Station * Texas * 77840 | 
Phone: (408) 696-7979 * Fax: (409) 696-7277 
BBS: (409) 696-7055 


Inquiry 598. 


Professional Series 
PseudoCode releases its PseudoSam professional 
Saries of cross assemblers. Most popular processors. 
Macros, Conditional Assembly, and Include Files Wir- | 
tually unlimited size For ІВМ PCs, MS-DOS 2.0 or 

reater With manual for $5000. (MI газ 4% tax) 
imulators and disassemble:: aiso available Shipping 
$5. Canada $10. Foreign $15. Visa/MC. 


КОНЕ Inc. 
8010 Paterson, Caledonia, MI 49316 616-R57-1444 
SO Day satisfaction guarantees or purchase price nunden 


Inquiry 599. 
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CROSS ASSEMBLERS 


FANTASTIC SIMULATORS 
For Ihe 8048, 8051, 8080, 8085, А 280 families. Full function 
simulation including ALL MODES of interrupts. Built-in 
disassembkw. Better than expensive ICE a 
CROSS ASSEMBLERS 
We support the 8048, 8051, 8080/8085, В096 4 280 families 
Juss $/5 anch. 


Lear Com Company 
2440 Kipling St./Sre. 206, Lakewood, CO 80215 
303-232-2226 


Inquiry 600. 


MACINTOSH CROSS ASSEMBLERS 
aA M" —mvallapige for most B-pit MPLS. Fast. Full Mac in- 
terface 5 or Hex output downloads ra most EPROM progim- 
mers. Features macros, conditional assy, local and auto 
labels, symbol table cross-reference, modula sectioning, 
Editor included. 512995 each plus SH. MC/VIAE. Technical 
Bulletin aval able 


MICRO DIALECTS, INC., Dept B 
PO. Вох 30014, Cincinnati, ОН 45230 
(513) 271-9100 


Inquiry 601. 


CROSS ASSEMBLERS 
Macros, PC Compatible, Relocatable, Condi- 
tonals, Fast, Rellable.........-.from $150 

also: Disassemblers 
EPROM Programmer Board 
MICROCOMPUTER TOOLS СО. 
Phone (B00) 443-0779 
In СА (415) 825-4200 
812 Hastings Dr, Concord, CA 94518 


Inquiry 602. 


6800-Family Development Software 
Ош C Compilers for the 6800, 6801, 6809, & 
БЕНСІІ feature a complete implementation (ex- 
cluding bit fialds) of C as described by КАН and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 
Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742- 6809 ог (317) 742-8428 


Inquiry 603. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
Mora phan just a straight dump o ASC! rranster! 
Word Processing, DBMS, and Spreadaheet data on Dlaka 
or Тарта transferred directly into applications running on 


Mainframes, Minis, Micros, Dedicated Word Procasaors, | 


Typesettars, and Electronic Publishing systems. 
IBM PS2 Е Macintosh supported 
й] in (he transianon industry! 


CompuData Translators, Inc. 
3325 Wilshire Blvd.. Suite 1202, Los Angeles, CA 90010 


(213) 387-4477 1-800-825-8251 
Inquiry 604. 


DATABASE MGMT. SYSTEMS 


dBASE file access from C 


Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func- 


tionality and file compatibility, Use DOS, 
Unix, OS/2 or MS Windows. 
$295 with Source! FREE DEMO 


Sequiter Software Inc. 
Call (403) 439-8171 Fax (403) 433-7460 


Inquiry 605. 
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DATA/DISK CONVERSION 
RESULTS 


You Can Depend On! 


* Data Conversion 

* Disk Duplication 

* Optical Scanning 
Computer Conversions 


9580 Black main Rd., Suite J, San Diego, CA 82126 
| 219m Tee 
Inquiry 606. 


DISK CONVERSIONS | 


Media transfer to or from: ІВМ, Xerox, DEC, Wang, | 


Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX 


also WF, WS, MS/WRD, DW4, MM, батпа, DEC | 


DX, MAS 11, Xerox-Writer, ASCII. 
FREE TEST CONVERSION 
CONVERSION SPECIALISTS 


531 Main St, Ste. 835, El Segundo, CA 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 607. 


FROM MACs TO MAINFRAMES... 
Our 12 conversion systems 
support over 1000 formats 


DISK INTERCHANGE 
SERVICE COMPANY 
2 Park Drive ғ Westford, MA 01886 
(508) 692-0050 


Inquiry 608. 


THE #1 CHOICE 


їп disk & tape conversion 


for many leading corporations, government agencies, | 


law firms, and companies in every indusiry—wordwide 
Free test + Satisfaction guaranteed 
Call the helptul conversion experts 


Graphics Unlimited inc. 


Second B1. North: Minneapolis, MM 55411 
(612) 588-7571 


Inquiry 609, 


ІВМ PC @tom HP 


FLE COPY 
IBM PC to HP File Copy allows IBM PCs, PS/2, com- 
patibles to read, write files written by Hewlett-Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer custom 
work using our file сору utilities and program translators 
Call for estimate, catalog, data sheet. 


Oswego Software 312/554-3567 | 


507 North Adams St. Fax 312/554-3573 
Oswego, lilinois 80543 


Inquiry 610. я 


CONVERSION SERVICES 


Convert any Hrack magnetic tape 10 or from over 
2000 formats including 32", 574° 8" disk formats & 
word processors Diskto-disk conversions also 


available. Call for more info, Introducing OCR Scan. | 

ning Services 

Pivar Computing Services, Inc. 
165 Arlington Hots. На, Dept #В 

Buffalo Grove, IL 60089 (312) 459-6010 


Inquiry 611. 


Telex 858-757 | 


DEMOS/TUTORIALS 


INSTANT REPLAY Ш 
Вижі Demos. Tutanals, Prototypes, Presentaons, Мис, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Мака Keystroke’ Time Editor, Program Memonzer 
and Arenator Весо Graaf Reviews! Simply the BEST Not 
copy protected No royales 60-0ау satisfaction money 
back quar (BM and Compath $14995 U S Chk/Cr Ста 
Demo Diskette £500 

NOSTRADAMUS, INC. 
РО, Вох 9252 
Salt Lake City, Utah 84109 (801) 272-0671 


Inquiry 612. 


DISASSEMBLERS 


60x66 .EXE/.COM to .ASM 
жк Ассылыну reconstruct, study & modify |E4K «| programs wan 
a minimum ûf input er editing of output 
к Assembly language puipui is MASM 5 »-compuatitiw 
* Exhaustive flowirace distinguishes code ‘rom dae 
* Bast formats Кн each, Commented BIOS calis DO3 func- 
tions SEGMENT/PROC/ather vital pseudo-ons 


PC-DISnDATa (574” disk А manual) $165 
РНО/АМ SOFTWARE 
220 Cardigan Road, Centerville, ОН 46454 
(513) 435-4480 (9 АМ--ЕРМ EST М.Р) 


Inquiry 613. 


SOFT-X-PLORE | 

See "BYTE's May ВВ issue pg. 7B" Disassemble 500 
kb (") program at 10.000/min. (*) in any file, ROMIRAM 
memory up to 80386 instruction set (*], SOFT-X-plore: 
* is lor MS/DOS 20« systams 
" uses 20 algorithms and seven passes (^! 
* only £99.95 plus S&H w/3ü-day guarantee, 

To order сай (800) 446-0656 of info (203) 953-0236 
Or write: RJSWANTEK INC. 

178 Brookside Ad., Newington, CT 06111 
* pesi on Ihe marem MC/VISA accepted 


Inquiry 614. 
. DISK COMPATIBILITY 


IBM PCs USE Mac DISKS 

MatchMaker lets you plug any Macintosh exter- 

| nal floppy drive into an IBM PC. Hall-size card and 

software lets you copy to/from, view directory, in- 

itialize, or delete files on the Mac diskette. Works 

with PCs, XTs, ATs, and compatibles. The easy way 
fo move information! 

$149.00 Visa/MC/CODIChE. 
Micro Solutions Computer Products 
132 W Lincoln Hwy. Dekak IL 80115 815/756-3411 


Inquiry 615. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 


CompalikKiv/PC ...... ... . . 5279 
CompatiKit/AT . ж. ^ $219 
Built-in floppy controllers—no problem. 
Supports multipla drives and formats, Lets your 
computer use IBM PS/2 1.4M diskettes plus mora! 
Call for further information or to place an order 
ИБАЛИЦОСОПАУНЕСК 


Micro Solutions Computer Products 
132 N Lincoln Hwy- Dekan IL 60715 В15/756-3411 


Inquiry 616. 
DISK DUPLICATION | 


SOFTWARE PRODUCTION | 
ә Disk duplication е Warehousing 
Ф All formats ® Drop shipping 
* EVERLOCK copy ә Fulfillment 
protection а 46-hour delivery 
е Label/sleeve printing Ф Consultation А 
е Full packaging guidance 
services Star-Byte, Inc. 
гаво Бағағу Rg.. Hatfiold, РА 15440 
215-997-2470 800-243-1515 


Inquiry 617. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 
* One-Stop Shopping * Technical Support 
* Custom Packaging * Drop Shipping 
* Copy Protection * Fast Turnaround 

* Competitive Pricing 


SATISFACTION GUARANTEED 
B00-222-0490 NJ 201-462-7628 
MEGASoft 
PO. Box 710, Freehold, NJ 07728 


Inquiry 618. 


YOUR SALES MESSAGE 


about the special computer product or servica 
that you provide belongs in print. 


THE BUYER'S MART 


сап help you reach computer professionals and 
produce valuable inquiries for your company! 


Cail Brian Higgins for more information 
| | 603-924-3754 
Inquiry 619. 


EDUCATION | 


B.Sc. & M.S. in COMPUTER SCIENCE 
The American Institute tor Compuler Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Scenos ала Master of ӛсзетісе degrees in Computer Sconce 
. BBe subjects covered are. MSDOS, BASIC, | 
PASCAL, С. Data File Processing, Data Structures А 
Operating systema. MS program includes subjects in Sofi- 
ware Engineering and Artificial Intelligence, 


AMERICAN INST. for COMPUTER SCIENCES 
1704-BY 11th Ave. So., Birmingham, AL 35205 


TOLL FREE 1-800-872-AICS | 
Inquiry 620. 


Gradebook emulation 
for 
micro-computers 


Da Poma GB 


Available on all Apple Il's 
since 1982 


Da Poma, Inc. 
PO. Drawer H, Honda Texas 78861 (512) 426-5032 


Inquiry 621. 


ENTERTAINMENT 


a æ» CRYPTO « * « 
= Challenging, Educational, and Entertaining 
* Hundreds of Famous Quotations to Decipher 
= Send and Receive Secret Massages 
* Select Level of Difficulty, Edit, Customize 
* Enhances Spelling, Typing and Vocabulary 
* Ideal Gift for All Ages. User Friendly. 
= Only $19.95 (CA residents add 6%) 


95 Church St. #2309, Los Gatos, CA 85032 
(408) 395-6372 


Inquiry 622. 


BEAT THE LOTTERY 
with Gaur Howros Swart Luce Coueurkn Systems 
4234 Mion Fonda Лася ле Won Veit Comper feel! 
COMPUTER WHEEL™- An abaceum MUST kw Beary Баған joey plam 
Sia Be Тал ыы BS tr 1951 
COMPUTER ADVANTAGE- Fimm io be ê тый! uate пишет 
қайысы sre mar (рлер ior Loma FH ° БЫНА. AI wh [Niki KT К 
2%”) 
SMAAT LUCK COMPUTER SYSTEMS 


Dep B6, РО. Bax 1518, While Plains, МҮ 10602 


Inquiry 623. 


NEMESIS" Go Master? 
Go, a gama of strategic elegance, has been a way of 
lits in the Orient for over four thousand years. Many con- 


sider Go to be the secret of the Japanese business- 
man's success. "While chess is a game of war, Go is 
а game of market share'[President of Nikko Hotels]. 


"И you are іпізгеней іп Go, buy this program." 
Game ûf re Month J. Pournelle BYTE Far 


Toyogo, Inc. The Leader in Computer Go. 
Tb Baxilord St. АЈЫ, Lexingron, МА T2173, (БІ?) E1 LAB 
Inquiry 624. 
FLOW CHARTS 


Flowchart/State Diagram for Engineers 
Craw Moschata or state diagrams with thas Масала oro 


gram on your IBM POMP БӘ or compatible. All fochann sym- | 


bois are prabuilt and can Бе stretched to amy Біте. Add your 
cwn түтік to tha symbol Ebrary. Ellipses, curves with ong- 
ing arrowheads, cut/paste, enlangelreduce, drag, room сил, 
unda. etc Output to mast printers, plotters, and desktop 
publishing software. Complete with Logitech Mouse lor $89. 
See our larger ad avery other month. 


Daytron Electronics Inc. 


610 5. Shennan #104, Richardson. TX 75081 — 214-859-2137 —— 


Inquiry 625. 


Flow Charting I+ 


For ІВМ and compatibles. It will amaze you with | 


its speed, power and simplicity 26 standard shapes 
with over 120 sizes — 10 text fonts — 4 line styles. 
Place text, lines and shapes anywhere on your 
chart. For only $229 you'll never draw another chart 
by hand. 


Patton & Patton 
B1 Great Oaks Blvd., San Jose, СА 985118 
1-800-525-0082 Ext. 42 (Outside СА) 
408-629-5376 Ext. 42 (CA/Int'l) 


Inquiry 626. 


WINDOWS FLOWCHARTER $79 
RFFlcw is a professional drawing tool for flowcharts 
& org charts (requires Microsoft* Windows). 75 
shapes automatically adjust in size. Move, сору, 
delete groups of objects. 7 levels of zoom. Move 
Момсһапв to ather applications via the Clipboard. 
Supports Windows printers, plotters, and cartridge 
or soft fonts. Call lor trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Lovoland, CO B0538 
(303) 663-5767 


Inquiry 627. 


STRUCTURED FLOW CHART - 


NSChart creates Nassi-Shneiderman (structured) 
flavcharts from a simple POL. Key words define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many 
languages available. For Mac and IBM PC. 


SILTRONIX, INC. 


PO. Box 82544, San Diego, CA 92138 
1-800-637-4888 - 


Inquiry 628. 
FOREIGN LANGUAGES 


LEARN SPANISH! LEARN JAPANESE! | 


А гине. 8A py wary TO learn а чоп language Complete n- 
натын Meaning РСТ wiih pop-up dictionary. 
pment langues rotenenca, and full mouse auppoan. Con- 
жетин) emphass IBM compaina Each course includes 
dks, manual, and pronuncian tape Gall ick Camo disk 


Qr Iren brochure! 


| 4 | 
Traveler's Guild 
315 W. Washington St. Dept EYA, Marquette, MI 49855 
24 hour order desk: (806) 228-5030 


Inquiry 629. 


THE BUYER’S MART— 


FORTRAN TOOLS 


TAME YOUR FORTRAN CODE! 
Programming tools for MS-DOS 
ҒОНМАНН--ап invaluable аң] to Fortran program develop. 
mont! Finds common programming errors such as miiu- 
chad parameter lists and common Docks, and uninittalmad 
variables. Prints Саі cross-references and сатте 


diagrams $329 

FORTRAN DEVELOPMENT TOOLS—includes Pretty [In- 
Gants, renumbers, changes GOTOs to IF-THEN-ELSES, etc | 
and в more tools. $128. 


Quibus Enterprises, Inc. 


106 N. Draper Avenue, Champaign, IL 61821 
4 (217) 356-6870 - 


Inquiry 630. 


GRAPHICS 

35mm SLIDES—in 24 Hours 
We transom your PC-Graphics fies into ful-color high- 
resolution, 35mm slides and ship within 24 hours. Har- 
vard, Pixie, Lotus, Freelance, and othars supported. 
Files accepted by modem. Free Federal Express on all 
orders of 204 slides. Only 58 per slide. Call for literature 
or circle reader service number shown below. 


Accent Presentations, Inc. 
990 Highland Drive, Ste 202 РО Вох 1503 Solana Beach СА 5207% 
1-800-222-2592 


Inquiry 631. 


The Graphics 

IBM PC/P52 program for superior WYSIWYG graphs! 
chartsslides. Flexible data inputedit. Linesécurves/re- 
gressions/scatlers/bars, more. Axis Dreakslend-seg- 
montvieror bars, any style. Labelsymbols bureslar- 
rows, more Store hg templates. Fast professional out- 
put to fasersslidemakers/plotters ar export io ҰРУ 
Ventura «ic. FREE DEMO! $399 


BIOSOFT, ғо вох 580, Milltown, NJ 088501 
(201) 613-9013 FAX: (201) 613-8860 


Inquiry 632. 


Explore Visual Perception 
Use Illusion Maker to browse our database of optical | 
illusions. Requires a PC, XT, AT or clone with EGA color. | 
or better. Menu driven system displays a wide variety 
of visual illusions. Ideal for p labs or curiousity 
seekers! Send $9.95 (pp) for latest release. Texas res. 
add $080 salas tax 


Illusion Software 
1342 Oak Pah, San Antonio, TX 78258 
(512) 497-4685 (512) 521-0807 


Inquiry 633. 


RAINDROP™ 


FAST, compact PriScrm Utility for end users AND 
developers. Hardcopy as fast as 70 secs. Average binary 
sizg - б kbyte. 12 video graphic standards. Scale. rotate, 
colorize and more. CALL from user-writton programs 
Complete 8- & 24-pin dot-matrix, inkjet, and laserjet 
library 53985-83 sh 

RAINBOW TECHNOLOGIES 


В108 51. David Ci, Springfield, VA 22153 
(703) 440-0064 | 


HARD DRIVE REPAIR Сч 
HARD DRIVE REPAIR 


WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS. 


H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 


(404) 366-1600 
Inquiry 635. E 
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THE BUYER’S MART 


HARDWARE/COPROCESSOR 


INVENTORY MANAGEMENT 


HARDWARE | 


CHIP CHECKER 


* 74/54 TTL + CMOS  * 8000 Y + Signetics 
s 14/4000 CMOS " 9000 TT 

= 14-24 Pin Chips . 3" + |. IC widths 
Tesi/ldentihes over 650 digital chips with АМҮ type 


e output in seconds. Also tests popular НАМ chips. IBM- 
compatible version $259. C128 + СВА version $159. 
DUNE SYSTEMS 
2603 Willa Dr, St. Joseph, MI 49085 
(616) 983-2352 


Inquiry 636. 


Equipment Monitor And Control 
ical cost-affectrus computer can be weed O perkon daa 
acquisition and control! using a dumb terminal or create 
data files on a PC. Features 16 chan. A/D, 64 digital LO 
lines, 4 fimercounters and 4 serial ports. Options 4 chan 
(МА, clack, CMOS, Fonh OS. and networking. 


E-PAC 1000 + $249.00  E-PAC 2000+ $449.00 


EMAC INC. 
PO Вох 2042, Carbondale, ll 62901 


Phone: 618-529-4525 Fax: 618-457-0110 | 


Inquiry 637. 


FREE CATALOG 
Protect your computer power from black-outs, brown- 
outs, au ciavideo hash and surges! Complete line of low. 
cost Emergency Power Supply units, Lina Conditioners 
and Surge Suppressors prevent damage and loss of 


valuable data. Prevent errors, mallunctions and false | 


printouts! Send for money-saving catalog today. 


INDUS-TOOL 


T30 W. Lake SL, Chicago, IL 80606 
= Phone 312-648-2191 
Inquiry 638, 


Macintosh* Parts & Repairs 
Programs for the corporate, government, 
dealer and educational buyer. Call for kit. 

Save ир to 55% on Mac Il CPU 
B00-274-5343 / 617-891-6851 
Pre-Owned Electronics, Inc. 

30 Clematis Ave ^ Waltham, МА 02154 
М Macintosh із а registered trademark of Apple Computer, inc. 


Inquiry 639. 


NEED AN EXTRA SLOT FOR YOUR 8-BIT PC? 


Add: LAN MODEM, Accelerator Card or 
.  . Fixed Disk and/or 372” Diskette 
RMT's 2001-F2H2 Single Card Controller: 
= Uses only one expansion umil 

* Supports two 315" and/or 5%” diskette drives 

* Supports two fixed disk drives (up to 140 MB each) 
* On-board BIOS, automatically handles any comb. of 

drives 


RMT 2001-F2H2 . .THE SPACE ODYSSEY 


RMT SYSTEMS, INC. (714) 863-1092 | 


Inquiry 640. 


LAPTOPS * APPLE * IBM 
COMPAQ SLT IBM Р52 
ZENITH MACINTOSH 
SHARP LASEFWRITER 
TOSHIBA IMAGEWRITER 
NEC 
PLOTTERS 
HARD DRIVES 

Сай UCC 213-921-8900 For Prices 

13738 Е Artesia Sivu 150 Carriles, CA 90701 


FAX MACHINES 


Fax 213-602-0831 international Orders Welcome | 


Inquiry 641. 
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DIGITAL SIGNAL PROCESSOR 
DSP products for the ІВМ РС/ХТ/АТ based on the TI 
ТМ532010 and TMS320C25 up to 12 MIPS operation. 
Designed for applications in communications, іп- 
strumentation, speech, and numeric processing. OF 
fered with 12 bit 110 KHz A/D and DA and con- 
tinucus-o-disk data acquisition & Playback option, From 
$650. 

DALANCO SPRY 
89 Westland Ave., Rochester, NY 14618 
(716) 473-3610 


Inquiry 642. 


SC/FOX"PARALLEL COPROCESSOR 
FA AGES plug-in board with Forth softwar 10 MIPS opèra 
ton, up to 50 MEPS burst БАК to 1M byte memory. Uses Harris 
E LS ME ELE erp "субе 
М-рбогту interrupts, 2546-word three 16-й 
tirmariopunters, 16-bit uo UK ideal for З. control, 
and image processing. and multiple board operation. From 
$2.295 


Optional! SC/FOX Single Board Computer version for stand- 

along operation. Eurocard sire wt sofware, sating af 

$1,495 

SILICON COMPOSERS, INC. (415) 3 Y 457823 
210 California Ave, Suite К, Pala Alto, CA 


Inquiry 643. 


| HELP WANTED 


VIDEO GAME PROGRAMMERS 


The Leland Corporation, a Southern California | 


based video game manulactures (incl. Super Olt- 
Road, Quarterbase Double Play, et al) has oper- 
ings lor experienced assembly language program- 


mars. Game experience desired. 2-80 ахрегіепса 
preferred 6502 a plus. Sand resume wisalary гё 
quirements to: Software Manager, 1841 Friendship 
Drive, El Cajon, CA 82020-1180 or call Мейо 
Morena at (618) 582-7000 


Inquiry 644. | 


IMAGE PROCESSING 


ZIP Image Processing 
ZIP brings affordable, sophisticated image processing to the 
PC Capture video from camara VCA. Versions for ттарын, 
Willow Pubs VGA, HAT 512x512, serial lmageWise (for PO 
laptop P 82) iame grabbers 
Call (314) 962-7433 10 order (VISA/MC). ZIP starts af $79, 
frame grabbers, $398 30-day monay back guarantee 
Hogware Company 
470 Balleview, St. Louis, MO 63119 
| (314) 962-7833 
Inquiry 645. 


| | INTERFACES 


PCIXTIAT COMPATIBLE KEYBOARD CONTROLLERS 
Controls custom marmtiranw of mechancal raioh marrices of up 
ю 512 km. Connects іс û standarg POCIXTIAT. krocet port and 
senda Standard or user-defined Bios Scan codes fo your РС. An 
mig pari on the USAR controler board allows pou 1o Use сіп а 
шкы keyboard aod а standard (8374 of 100102) keyboard 
айталау. No special отитте cr Gece Orie requined. The 
USAR conteoliar board la powered fy tha РС Low ona time pro- 
gramming change iT customized kay Coes nquined Large volume 
cx (тиін runs. For further intonation call or write 


USAH CONSULTANTS INC. 
2180 North Central Road. Fort Lea, NJ 070 
Phone: (201) 947-5329 FAX: ams о 2264 


Inquiry 646. 
| INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 
Comrmercia! grada inventory management 
software at micro prices. 
= Supports all 12 + Stock Status Reporting 
transaction types * Activity History Analysis 
«Tend Analysis * Bill of Materials 
* Quality Control a Purchase Order Writing 


* Multiple Locations = Order Entry 
» Purchase Order Tracking * Material Requirements 
* Open Order Asponing — * On Line Inquiry 
* Serial/Lot # Tracking 
Applied Micro Business Systems, Inc. 
TE Reeenide Ат. Newport Beach, СА #2663 714-750-2582 


Inquiry 647. 


dFELLER Inventory 
Business inventory programs wman in mod ablê GBASE 
source code. 
dFELLER Inventory $150.00 
Hegumes dBASE |І o ШІ, PC-DOSCEM 
dFELLER Plus $200.00 
with History and Purchase Orders 
Requires dBASE 11 or dBASE ІП Plus (For Stockrooms) 
Feller Associates 
550 CR РРА, Route 3, Ishpeming, МІ 49849 
(806) 486-6024 


Inquiry 648. 
The $25 Network 


Try the tet truly low-cost LAN 

* Connect 2 or 3 PGs, Xî, Als 
= Uses serial ports and 5-wire cable 
a Runs at 115K baud 
=» Huns in background, totally transparent 
© Share amy device, amy file, алу Іште 
= Needs only 14 of ram 

Skeptical? We make believers! 


information Modes 
PO. Drawer F, Denton, TX 78202 


Inquiry 649. 
| LAPTOP COMPUTERS 


Laptop Savings 
Laptops: Toshiba a Zenith а Nec * Sharp 
a Epson a Mitsubishi + Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters 


Computer Options Unlimited 
12 Maiden Lane, Bound Brook, М.) 08805 
Phone: 201-469-7678 (Рах: 201-469-7544) | 

Hours: ату10рт 7 days Worldwide sales 


Inquiry 650. 
LAPTOP PERIPHERALS 
LAPTOP BACKLIGHTS 


Factory installed a 90 Day Warranty 
Toshiba, Amstrad, Sanyo, 0G, 
Kaypro, ІВМ, HP etc. $295 


The Portable Peripherals People 
Axonix Corporation 
(801) 466-9797 
Inquiry 651. — — 


TOSHIBA Ti200 T3100 Thüs | 
PERIPHERALS Tison 10020 төне 


PRODUCT R&D Corporation 
1194 Pacilic St, Suite 201, San Luis Obispo. CA 33401 
{805 546-9713 or В(0-234-5584 


Inquiry 652. 


LOTUS123 TEMPLATES FOR 
HOME FINAHCIAL PLANNING 
Yearly CHECKBOOK template records daily transactions, 
balances minimum al 4 accounts, Graphics. Included FREE, | 
увалу PERSONAL BUDGET PLANNER, shows monthly 
total based on week, monthiy, party values Fluo costly 


NSF bank charges, organize financial alain. 87% 135" disk, 
Decumentabon, nol copy protected. 53885 piepald 


Orion Consulting Services Inc. 
2101 Isiingion Avenuo, Suite 807 
Weston, Ontario Canada MOP ЗАР 
416/248-9285 


Inquiry 653. 


THE BUYER’S MART 


PROGRAMMERS TOOLS 


MAC PROGRAMMING TOOLS 


MAC DEVELOPMENT TOOLS 


Professional Programmers Extender: Standard 

Mac interface, lisis, printing, graphics, tiling. 

Extender GraphPac: Quality color graphs. Line, 
| bar, semi-log, customizable symbols. 


INVENTION Software 
| (813) 996-8108 
Inquiry 654. 


| MEMORY CHIPS 


MEMORY CHIPS 
иелікте а Си 51000 |) Мәз Сай 
4762-15 Сап 51:58 tr Compaq 6 CHI 
ате? - Oar? Call 
41128 Pogy Back tor AT j BOIET-8-A-10 Cul 
41464-12 (БАКлА| т BAYT Call 
4296 (SEK ad) Сап МЕСАСАН . Ca 
аба 27128 27256 27812 Mouse Са! 
Prices sube! Іс change 


ESSKAY 718-353-3353 
Inquiry 655. 


1-800-398-1631 "4-800-242-5751 


DIRECT LINE MON-FFI P-A CST 


1-402-691-8248 
Best Prices in U.S.A. 


McDonald and Associates 
НАП тгиян/тоя FHF CHORF OF WELAT Pe Т 


Inquiry 656. 


MONITOR INTERFACE 


COMPUTER VIDEO GENERATOR 
Test EGA, VGA, Multisync & Data Projec- 
tors with handheld monitor tester. From 15.7 
KHz to 64.0 KHz, battery powered, 4 pat- 
terns, all plug-in with no adapter cables. 


NETWORK TECHNOLOGIES INC. 
MX-RGB-TECH In OH: 216-543-1646 


UK: 0244-880478 Paris: 01331-478-32789 
See our Ag on Daga 22 


inquiry 657. 
NETWORKING 


NETWORK BUSINESS SYSTEMS 
Keycard Eliminator ..., $39 
D C B Eliminator Р .... $98 
ELS Utilities "v . $58 
Metcrack (lose password?) - - $99 

| Getdisk (get BIOS drives)... i = MM 
BIOS Tools (patch drive tbls). 599. 
NETWORK BUSINESS SYSTEMS 
1215 Woodhollow Drive, Suite 1104, Houston, TX 77057 

(713) 783-4457 


Inquiry 658. 


| Sa fai Чаш Computers Haee Ban alij in Fach Offer MON. Vaur Start Can an We 
CHAT — ACCESS 

À Сатиш Duy and es кәсі; бейт із Er Мей and ibs fermen atari 

СНАТ-АССЕ55 жуыр TER in олын Iran а, mabên vous fo 


Tue conven ation CHAT ACCESS Capra here cr Жаза IPLUS. Je OPEN 
(ES DAC. aration) Miseni Mra acm] ad cue PL LAS Chap зылу 


HBOS 
Shany Computers Ltd. 

Aechter Building, 4 Smilansky st, Майытуп laram 42304 

Tel: (872) (53) 333931 Fax: (872) (53) 342418 


Inquiry 659. 


НАНТ COMPUTERS, SOFTWARE THAT MAKES YOUR MET. WORK 
CO/FILE+ 


acpi ұсын asp oad eet eres gras 
Eat you Cae гыл your mong по medic 
вый Etc 


ara! бажа ioe inte Cram Saree : 
Shany Computers Ltd. 
| Rechter Building, 4 Smilansky s., Natanya, Israel 42304 
Те! (872) |53) 333831 Fax- (972) (53) 342418 


Inquiry 660. 


NEURAL NETWORKS 


“STATE оғ. THE ART 
| recommend BrainMaker without reservation.” Steve 
Gibson, INFOWORLD: “An ideal teol for learning this 
technology" Barry Simon, РС Mag. 
Let us heip уси solve: 


* Stock Forecasting ғ Data & Business > CMM 
yas | 


Recognition & OCA = Signal An 
10 times faster than any other neural net!!! 
Callfornia Sclentific Software 
160 E. Montecitó WE, Sierra Madre, СА 91024 
(818) 355-1084 $195 IBM PC, XT, AT, PS/2 


Inquiry 661. 


| OBJECT ORIENTED TOOLS 


OBJECT-ORIENTED TOOLKIT 
TRIPLE your productivity with Complete C™ 
The only C object-oriented development utility with 
precompiler, foundation classes (source code Included), 
така, integrated debugger, documentation generator, 

profiler, Streamliner, and full technical support. 
introductory Price: $269 
Complete Computer Corporation 
11! West 57th St, NY, NY 10019 
212-582-2635 


Inquiry 662. 
OS/2 UTILITIES 


INTEGRATED OS/2 PACKAGE 
* Prolpched mode = Hokey activated 
* Background/toneground + Mukt-sesmoned shall 
* Lightning last Text/oenary forward/backward file histor 
= Search directory trees for multipla sinngs 
» When fila Hinder + Disk usage mporis 
= EGA/VGA mode support » Configurable colors 
= Pop-up clock, calendar т On-line heip 
$2995 Check MCVISA 
SASNAK SOFTWAHE 
PO. Box 56. Dept. 4: Lansing. KS 66043 
[913) 651-1723 


Inquiry 663. 
PROGRAMMERS TOOLS 


LAN Application Development 
HPPC: High performance library routines callable trom 
C and Assembler High level interface permits rapid 
development of peerAo0-peer, clenvVserver or multi-server 
NeiBiOS applications under DOS. Sunchronous or 
Asynchronous message control. Compact Cade. Source 
Ағай. No Royalty, NPPC 5495 


Applied Software Technology 
РО Box 397, Dpt. М, Los Gatos, СА 95031 
(800) 678-1111 ext. N1 


Inquiry 664. 


HYPERINTERFACE" 


Menu Creator" — А program generator for menu- 
driven user interface. Excellent for complex menu 


systems. $9995 Advanced Library — Extended | 


capability for data entry and advanced text-display con- 


trol from your programs. 599,35, FORTRAN, Pascal, C. 

BASIC supported. HYPERMATH™ — An application of 

Menu Creator™ and the Advanced Library. FREE 
Avanpro Corp. 


PO Box 989, Pacific Palisades, CA 00272 


Inquiry 665. 


TLIB™ 4.12 Version Control 
“ТИВ” is a great system" — РС Tech Journal 2/88. 
Full-featured configuration mgmt for software profes- 
sionals. АП versns of your coda instanthy available. Very 
compact, only changes are stored. Check-iniout locks, 
| revision merge, branching, more. Mainframe deltas for 
Pansophic, ADA, ІВМ, Unisys. Only $99.95 + САН, 
or 5-station LAN $299.95 + SAH. MS-DOS VISA/MC 


BURTON SYSTEMS SOFTWARE 
РО Bax 4756, Сагу. NC 27519 (919) 858-0475 


Inquiry 666. 


Have Same 'C' Source for UNIX and DOS 
C-ISANM Unix standard іл екені fie managemen library tor 
UNIX DOS and NETWORKS. Manages all locking UNEX 
DOS source $595 (for both), DOS fins" $145 
чү —Character windowing with COLORS, Line Graphics, 
Bells and more. You need not modity DOS code to work WELL 
on amy UNIX terminal. UNIX/DCOS source $295 (for both). 
DOS lbs" $85 

BYTE DESIGNS 

FO Бах ҒІЗЕ-ТЕ, Blaine, WA 88230 
1-800-663-8547 ог (604) 278-5200 


IDOS ibe palida йу lema ar Éeeiand C compie i 


Inquiry 667. 


Async Executive" & Tutorial 
Inher drain transmit A cena, Supports up Io mgri ports. Нш: 
fered LO t5 64K. 50 10 TR2DOBPS. XON/XSOFF. ПТЕЛЯСЕ, Modem 
control. Папама charactors or blocks. Millisqenneg timing. Unna. 
Бай language inetace BIOS/DOS miano capable XMODEM | 
WCAC 300+ page compahansrue manual. Sample programa W 
chude a ародын writen in С. For (IBM РОКАТ А ай соты 
Somen Deeniopears Kir. $195. NO ROYALTIES 

Shipping $5, Салада $10, International $15 
СА residents must add salas tax, Стас only 


CIRRUS SOFTWARE, INC. 
PO Бол 51924, Dent B, Palo Alio, СА 94303 
(415) 949-1470 


inquiry 668. 


ProPak 2.0 
The Programmer's Productivity Pack 
The most useful programmer's tools and uites, smoolhty 
integrated into a single package. (deal lor professional pro- 
gammen, software caeopars, and students, too! Vemions 
ky ME-DOS, DESE and OmniView included. Powerful, 
llexitblo, nnd easy to пзе. Fully customizable! Full 30 day 
толеу back guarania Only $79.25 plus S&H 
Falk Data Systems 
5322 Rockwood CL, EI Pasa, TX 79932 
(800) 326-5615 


Inquiry 669. 


WINDOWS APPLICATION PFROGRAMMING 
ENVIRONMENT (WAPE) 
WAPE is ап INTERACTIVE CODE GENERATOR for gogî 450 
ME Windows system cale Ser of LIBRARY FUNCTIONS for wart 
Ow. menus. Ca og bom, іі boxes. and сіп board Buit 
Магы Еги Windows Aoobcabon Development Tools can be 
invoked [rom өніп WAPE Села епа ONLINE HELP 


rec Та ЕП 
INTERSOFT INC. 
5205 SW Meadows Ad., Lake Oswego, OR 87035 
(503) 639-3555 


Inquiry 670. 


FREE CATALOG! 
QuickBASIC Libraries and Utilties 
286, 386, PC/XT AWARD ROM BIOS 
Hardware Upgrades 


1-800-423-3400 or (412) 782-0384 
KOMPUTERWERK, INC. 


B51 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 671. 
SEPTEMBER 1989 - BY TE 359 


- — THE BUYER’S MART 


PROGRAMMERS TOOLS ` PUBLIC DOMAIN 


$1 per DISK Sale 
20 TOP IBM PC PD/SW DISKS 

(360K) ONLY $20 4 $3 S&H 
QubeCalc, EDRAW, AutoMenu, Math Tutor, PO- 
DOS Help, Baker's Dozen, Languages, EZ-Form, 
PC-Style, PackDisk, PC-Stock, KidGames, Best 
Games, Home Inventory, PC-Outline, Form Letters, 
ImagePrint, SideWriter, PC-Prompt, Best Utilities. 

BRIGHT FUTURES INCORPORATED 
PO. Бая 1030, East Windsor, CT 08088 


TURBO PLUS $149.95 
Programming fools for use with Turbo Pascal 50 8 55 
Screen Painter, Code Generator VO Fields, Dynamic 
Menus, Programming Linit Libraries, ООР Support, and 
Sampe Programs included. АЛ routines work in both ferî 


and graphics modes! Oday money back guarantee! 
Demo Disk avail. For (BM and compatibles. 


Nostradamus Inc. 


PO Бая 9252, бай Lake Cory, LIT 4109-0252 


FREE SOFTWARE CATALOG 
Low as $1.20/disk 
Over 1000 quality IBM software 
On 5.25” and 35” format 
From outside U.S.A., except Canada, 
please send US $2.00 refundable with order 
For fast service, write 10 


PO. BOX 3678, Ann Arbor, MI 48106-3678 


(801) 272-0671 
Inquiry 672. 


GRAPHIC TOOLS LIBRARY | 
НОМА XGLIB: Hgh speed. Windowvameport. orca, splines, figure | 
Ба. bîmar, tet scale. robs. align, bitmaps, баба, раға, kaytoand, | 
cusa, image captuns and processing. Animation, Суан 150 Mirc- 
tona £75. 

PC ҮЙІ: High speed tant at ary angie, sce and poston, aê | 
Маана Sont factory, pios, Charts ani conve "^. Frase Demo Disi 1395 


NOVA INC. 
PO. BOX 68976, Schaumburg, IL 60168 
312-882-4111 


Get INSIDE! 


The Seer PC software performance tool is now better than 

ever wiih source line timing, caller iming and arbitrary event 

timing— all wilh microsecond accuracy and without source 

modification. Tha expanded DOS analysis mode idantilies 
| VO bottlenecks. — $125 

Call today for a tree brochure and the latest list of supported 

compilers. 30-бау guarantee. VISA/MCICOD 


Paradigm Systems 
PO. Box 152, Milford, MA 01757 
(800) 537-5043 In МА: (508) 478-0499 


FREE BUYER’S GUIDE 
Programmer's Connection is an independant dealer 
representing more than 300 manufacturers wilh ower 
БОЮ software products for IBM personal computers and 
compatibles. We have serviced the professional pro- 
grammer since 1984 by offering sound advice and low | 
prices. Call or write today to receive your FREE com- 
prehensive Buyer's Guide. 

Programmer's Connection US 800-336-1166 
T249 Whipple Ave. NW Canada BOO-225-1166 
Honh Canton, OH 44720 international 216-494-3781 


Inquiry 674. 


С” DOCUMENTATION TOOLS 
| * C-CALL £53 Cmates graphic-troa of caliericalled siructunes, 

and fhles-ws-procedure tabla-ot-contents 

a C-HDR $59 Crogies/inserts/updates headers for each pro 
cedure showing callericalled and identifiers 
* LIST $39 List, action-diagram, naformat programs 

a CREF $48 Local/global/parameter cross reference 

* SPECIAL $149 АП 4 plus integrated C-DOC version 


SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT Canada L5N-4MT 
(416) 858-4466 


Inquiry 675. 


PUBLIC DOMAIN | 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, word processors, 
databases, spreadsheets, games, lotto, com- 
munications, business, music, bible, art, education, 
language and useful utilities for making your com- 
puter easier fo learn. Most programs have 


documentation on the disk. 
Free 125-page catalog. 
BEST BITS & BYTES 


РО Box 8245. Dept B. Van Nuys. CA 91403 


іп СА: (818) 764-9503 800-245-BYTE 


Inquiry 676. 
360 BYTE • SEPTEMBER 1989 


FREE CATALOG $1.50 per disk 


Inquiry 677. 


FREE CATALOG 
PUBLIC DOMAIN/SHAREWARE 


= 200 (BM PC & compatibles disks в 
200 Amiga disks = 125 Atari ST disks 


PC disks ва low as $1.25 each, Amiga & ST as low as $1.60 | 


each! Rent or buy. Free shipping! Call toll fría, write or cir- 


cie reader service for FREE BlG CATALOG with full descnp- | 


tons. Please specify computor—4A8-hr. turnaround 
Computer Solutions 
PO Вох 354- Dept B. Mason, Michigan 48854 
Г) 1-517-828-2943 


* СИР ART * GAMES 

a GRAPHICS * TRAVEL 

* LASER FONTS * AUDIO/VIDEO 
* CAD e SECURITY 

e ELECTRONICS * EDUCATION 


ror FREE CATALOG write to 


CWI Information Services 
PO BOX 4851, Anaheim, СА 92803 


B00-777-5636 
Or telephone (714) 879-7917 24 HOURSI 


Inquiry 679. 


TOP 10 IBM SOFTWARE - FREE 


10 disk set — PC Write, PC Calc« TreeView, DanCad, 
FileExpress, Moraff's Revenge, HGCIBM, Novatron, 
Home Base, Spacewars plus our 1600+ disk catalog 


Vie accept Visa/MCAméax 
PAY ONLY $5.00 shipping/handling 


ити] rirtductnry offer 


INTERNATIONAL SOFTWARE LIBRARY 


511 Encinitas Blvd = Ste 104 = Encinitas СА 92024 
order today toll free 800 669-2669 


Inquiry 680. 


Prima Data (ihe latest programs Club) 


1.50 DISK + FREE BOOKS 
absolutely free 
* 101 Computer Business Ideas 
= The Computer Dictionary (NEW UPDATED) 
* How fo Get Started Wilh: Modems 
* 10 Best IBM Utilities (апа more BOOKS) 
We Have the latest Best SHAREWARE 
A PUBLIC DOMAIN = Free CATALOG = 


PRIMA DATA 


PO BOX 1175, Cardit, СА s2007 Tel: (619) 831-2520 


Inquiry 681. 


FREE IBM SOFTWARE | 


FREE CATALOG also contains SHAREWARE. 5% 
and 3'2-inch. АЛ ies. ENGINEERING, CAD, 
| DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD- 
SHEETS, WORD PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 


SECTOR SYSTEMS COMPANY, INC. 
Dept. B-& 416 Ocean Avenue, Marblehead, MA 01945 
(617 | 639-2625 


Inquiry 682. 


313-761-7638. 


Inquiry 683. 


FREE CATALOG 
$1 IBM SOFTWARE 
For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware | 
from just $1 each, call or write today! 


1-800-338-2118 


SOFSOURCE 
Box 828, East Lansing, MI 48826 


Inquiry 684. 


16 and 32 BIT MICROS 


EDUCATIONAL TRAINING SYSTEMS in а notebook 
with power supply — for the Motorola 68000/68020/ 
68881, TMS32010 DSP Intel B08508067. A/D-D/A Con- 
vertors, cross assemblers, serial interfaces with sofi- 
Ware, complete systems, documentation, schematic, 
operating system, cables, Starting Prices — $230.00 


Phone URDA, Inc. 
1-800-338-0517 
Inquiry 685. 


REVIEWS EA 


Find "Hands-on" Reviews іп Seconds! 


PC Reviews is an easy 10 use omino database for NOVICES 
and PROS who med 10 locate and read "hands-on" reviews 
Byte, Data Based Advisor. PC Today, PC Magazine, Comptuer 
Language, Into World and 35 more inciuded Natural 
language front-end helps define search terms. А perfect use 
lor à modem. "Véonederful , sm users 


Compatible Technologles Group, Inc. 
Ва Fulton St. #2400, Мән York, NY 10038 
(212) 463-8980 — (201) 653-7598 8-М-1 for FREE DEMO 


Inquiry 686. 


le. ~ 6 4] 


EVERLOCK COPY PROTECTION 
ж Thwarts ALL Bit-copy Software 
% Protect any COM/EXE wo Source changes 
+ Shut down Debug Tracing 8 Disassemblers 
ж install jo Floppy, Hard Disk, or LAN 
ж Remotely reset Program Instali-Count, Expire 

Date or &Execules 
« Ho damaged media or ШО plugs 

For (BM and ciones. $195 А up. Froo Info 


Az-Tech Software, Inc. 


305 Бая Franklin, Richmond, MO 64085 
(800) 227-0644 FAX: (816) 776-8398 
Inquiry 687. 


THE ULTIMATE COPY PROTECT ТОН 


* Completely Menu Oran 
* Defeats all HarctwarelSoftware Copiers 
в No Source Code Changes 
ж Multiple Layering 
* No Damaged Media 
* Full Hard Disk Support 
a liniimited Metering 
= FREE Demo Disk 
STOPCOPY™ $325" 


STOPCOPY PLUS" $450 | 


BBI COMPUTER SEP" (301) 871-1094 
4106 Hentmos La. Give Smeg. МП 20006 БАХ: (301) 450-7345 


Inquiry 688. 


BIT-LOCK® SECURITY 
| Piracy SURVIVAL 5 YEARS proves effectiveness of 
Powerful multilayered security. Rapid decryption 
algorithms. Reliable/small porttransparent security 
device, PARALLEL or SERIAL роп. Complamented by 
economical KEY-LOK" and multifeatured COMPU- 
LOCK™ including countdown, timeout, data encryption, 

and multiproduct protection. (Dos/Unix/Mac) 


MICROCOMPUTER APPLICATIONS 
3157 E. Otero Circle, Littleton, CO 80122 
| 82 2-6410/770-1463 


PC Security “Password” 
With All the Computer Security Talk, PASSWORD 
im (Ме Perfect Security Lock. 


PE 3 а Кшм pran ри е ктү Ку your РС. Patron] 
8 Easy к) шеш and стул с ғазы, mee no mioenapis Тһе 
Ски ima орвол Secures your Nard css Раши peowades ir un ks 50 


gae nodes an nud inkl of users, an? а screen Slarinng feature 
PASSWORD IPADO US Vine, ЫС Amer 


Nasdec International Inc. 
27-85 Garry Street, Winnipeg MB Canada R3C 45 
PH: (204) 858-2798 FAX (204) 943-3702 


Inquiry 690. 


COPY PROTECTION 
he world's leading software manufacturers depend 
on Sofiguard copy protection systems. Your FREE 


DISKETTE introduces you lo SuperLock™—imasbie сору pro | 


tection for ІВМЕРС (and compatibles) and Macintosh. 
* Hard disk support “Мо source code changes 
= Customized versions * LAN support 
“Мен upgraces available 
{408) 773-9680 i 
SOFTGUAHD SYSTEMS, INC. 
ТІП Ladmeuy Suite S00 Былтушйа CA HOSS 
FAX (408) 773-1405 


Inquiry 691, 


SOFTWARE/ACCOUNTING 


PC TIME CLOCK 
Autolime is an Employee Management System thal 
allows you to turn any PC into an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start а! $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI. 
Chase Technologles 
1617 Kingman Ave., San Jose. СА 95128 
(408) 998-2917 


Inquiry 692. 


dBASE BUSINESS. TOOLS | 


* GENERAL LEDGER 
a ORDER ENTRY 

* JOB COSTING 

* BILL OF MATLS 
a PAYROLL * ACCOUNTS PAYABLE 
599 ва. + ЗЕН 


dATAMAR SYSTEMS cred. Card-Check COD. 
(619) 223-3344 


4975-8 Santa Monica Ave. 
San Diego, СА 92107 


Inquiry 693. 
SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 
Heads-down dala entry with two-pass verification 
for the ІВМ PS/2-PC/XTIAT & compatibles. Features 
include: Auto dup/skip, verity bypass, range checks, 
table lookups, a complete edit шара Fully 


menu driven. Price $395 


Call for our free 30-day trial period. 
COMPUTER KEYES 
21929 Makah На., Woodway, WA 98020 
Те! 206/776-5443 USA: B00/355-0203 Fax: 206/776-7210 


-THE BUYER’S MART 


SOFTWARE/BUSINESS 


MILP88—MIXED-INTEGER LP | 


Pascal units MILPS8 read&wriüas Lotus worksheets Usa 
2S Symphony as a matriz géneraieor or post processor Oher toà- 
tunes include inismctive and baler арт" spreads теи LP dae 


report gene a dwety anaha 
sea жап manual and BOEF suppa $299 with Turbo Pascal units 


Eastem Software Products, Inc. 
PO Bax 15328, Alexandria, МА 22309 


Inquiry 694. 


LOW COST/HIGH QUALITY 
Established, Powertul. Completa, Business Manage- 
ment Software Systems. Point-ol-Sale/lmentory Control 
"SALES-PRO", Service and Repair, Video/Rental Store 
Management, Church ze MS Accounting and 
Many more starting a! $39. For IBM PC Compatibles 
and the Atari ST. 
НІ-ТЕСН ADVISERS 
РО BOX 7524, Winter Haven, FL 33883-7524 


1-800-882-4310 Fax 8813-325-0375 
Florida (813) 294-1885 


Inquiry 695. 


LOCATE HAAD-TO-FIND BUSINESS 
AND STATISTICAL SOFTWARE 


Enonomairics = Бастыны а ius! Алағуыя © Mui Analyses 

Pas ің үч RE тар аата еее тегіне = кыч 

mon * Linas Programami # Proc Planner а Forecasting & Time 

батин: а Bales A Market Foncading = Quality Control ағыз industrial 

Exparmmaeres + Рағытайв: and Tolerance Design a And Marr More! 
SEND FOR FREE PRODUCT GUIDE! 


Lionheart Press, Inc. 
PO Bo» 279 Alburg. VT 05440 
(514) 933-4918 1 FAX: (514) 939-3087 


inquiry 696. 


DATA ENTRY 


Key Entry ІІІ", а complete Data Entry System thal provides | 
all the capabilities lor designing data entry applications, соп 
rolling data flow, & monitaringireperting operator activity & 
performance. Supports LAM and stand-alone environments 
Evaluation copy (all programs & documentation) availabie 
Call today for information! 


Southern Computer Systems, Inc. 
2732 Seventh Avenue South 
Birmingham, AL 35233 


(800) 533-6879/(205) 251-2985 


Inquiry 697. 


SOFTWARE/C BASIC 


CBASIC ENHANCEMENTS 

We carry СВВЕ, many enhancements to 1, and MBBS 
(the best Cbasic to C available). MBB6 is faster and more 
robust than CB86 itself with 100% conversion, Can be 
used as а replacement for CBB6 with no knowledge of 
C. Limited Iree sample conversion available. We also 
have replacements for Access Manager and Display 
Manager. 


Minnow Bear Computers 
PO. Box 2233 Sta. A, Champaign, IL 61825-2233 
(217) 344-1113 Fax (217) 328-8127 


Inquiry 698. 


SOFTWARE/CONSTRUCTION 


FREE ESTIMATING SOFTWARE DEMO FOR 
SMALL BUILDERS & REMODELERS 
Precision Estimating Light is brand new 
spreadsheet-based estimating software that 
combines powertul features in an easy-to-use 
package. Complete with 800 item database, | 
you'll be estimating more accurately im- 
mediately. Call today for the tree demo and | 
literature — 503-544-8155. 
Timberline Software 


Inquiry 699. 


SOFTWARE/ENGINEERING 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Сисш Analyses + Root Locus * Thermal Analyss = Plot 
ter Drrvers а Engineering Graphics ж Signal Processing 
а ActivelPassive Filter Design а Transfer FunchoniFFT i 
Analyss = Logic Simulation = Microstrip Design = 
PC/MSDOS « Macintosh « VISA/MC 
BV Engineering Professional Software 
2023 Chicago Ave.. Sule В-13, Riverside, CA 92507 
(714) 781-0252 


Inquiry 700. 


MIDNIGHT ENGINEERING" 


А ғыны publication ior ecreprensutial harcore and sofmwae | 
E Hime Thad well encourage and challenge you t6 personality | 


develop and market your cwn products 
* PRACTICAL ARTICLES 
* INSIGHTFUL INTERVIEWS 
* DETAILED PRODUCT REVIEWS 
call or write for а FREE copy of the premiere laie of Mig- 


пал Engineering 
DATArx 
111 Е, Drake Ad. Suite 7041, Fon Collins, CO 805025 
303-223-2120 


Inquiry 701. 


Analog Circuit Simulation 

* Schematic Entry wusa has a compute РС 
© SPICE Simulator 
и Lich Liprarens 
"Monte Caro Алауы 
«Prana Serpe 
= Рк Graphics Output 

Intusoft 


Tha leader іп low coss uy РО Bar IT San Puro, САТЫ 
featured CAE software (213) KX-0710 РАХ (211)831-2964€ 


Inquiry 702. 


SIMULATION WITH GPSS/PC™ 
GPSS/PC™ is an IBM personal computer implementa- 
поп of thea popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac: 
tive environment allow a totally now view of your simula- 
lions. Simulate complex real-world systems with the 
mos! interactive and visual yet economical simulation 
software, 


MINUTEMAN Software 


PO Box 171ү, Stow Massachusetts, USA 


(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 703. 


Circuit Anaiysis — SPICE 
Non-linear DC & Transient; Linear AC. 

+ Version 381 with 851M, GaAs, JFET, 
MOSFET, BJT, diode. etc. models, screen 
graphics, improved speed and convergence. 

«РС Version 266 available at 595. 

Call, write, or check inquiry # for more info. 


Northern Valley Software 
28327 Rothrock De, Rancho Palos Vordes, CA 90274 
(213) 541-3677 


Inquiry 704. 


FREE ENGINEERING MAGAZINE 
Personal Engineering is a monthly magazine sant 
free of charge (USA only) to scientists/engineers 
who use PCs lor technical applications. Topics 
each month include instrumentation * Data 


Acq Control • Design Automation. To receive a 

free sample issue and qualification form either cir- 

cle below or sand request on letterhead to: 

Personal Engineering Communications 
Box 300, Brookline, MA 02146 


inquiry 705. 
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SOFTWARE/GRAPHICS 


ECA- 2 2.40 IBM PC $775 FREE DEMO. 
Turn ғұ үзіне deacon 


Tatum Labs, Inc. 
3917 Research Park Or. B-1, Ann Arbor, MI 48108 
313-663-6810 


Inquiry 706. 
SOFTWARE/FORTRAN 


| EXPAND & EXTEND LIBS | 


122 FORTRAN callable routines. EXPAND allows DOS 
compllers access to LIM/EMS 32 or 40 expanded 
memory. EXTEND provides СОЗА, EGA, VGA, Hercules, 
HP, Tektronix, AuioCAD DXF graphics, access to 
BIOS/DOS functions plus additional utilities EXPAND 
$119, EXTEND $149, both 5218. 


DESIGN DECISIONS, INC. 


PO Box 12884, Pittsburgh, РА 15241 
(412) 941-4525 


Inquiry 707. 


| SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Geological software for log plotting, griddingicomour- 
ing, hydrology, digitizing, 3-0 solid modelling, syn- 


thetic secemogram, fracture analysis, image process | 


ing, scout ticket manager, over 50 programs in 
catalog. Macintosh too! Please call, or write, tor Free 


Catalog! | 
RockWare, Inc. 
425) Kipling St, Suite 595, Wham Flidge, CO 80033 USA 
(303) 423-5645 Fax (303) 423-6171 


New Fractal Software! 
Mow available, Barnsiey's Desktop Fractal Design 
System. an interactive guide to designing fractal graphics 
Also mew publications by: Fiume—Haster 
Glassner—Ray tracing; Bamnsley—Fractals; Avelle— 
Chans; and many more! 


REQUEST OUR NEW CATALOG 
Academic Press 


ATTN: Book Marketing Dept. "35099 
1250 Siah Avenue, San Diego, СА 82101 


Inquiry 708. 


PC TECHNICAL GRAPHICS 
ТЕКМАН із a graphics library for the WGA, EGA co Tec- 
mar Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP. HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-0, contours. Jarry Pournelle (Aug B6 Byte) 
"Ag good as any | have ever seen. Demo disks, literature 
availa. 

Advanced Systems Consultants 
21118 Devonshire St. #329, Chatsworth, CA 91311 

(B1B) 407-1059 


Inquiry 709. 


QuickGeometry Library | 


Marry powerful math subroutines tor CADACAM апа graphics, 
LINES, ARCS, CIRCLES, ELLIPSES, NON-UNIFORM RA 
TIONAL B-SPLINES DET (МИН); INTERSECTION 
(емел өріле), ROTATE, SCALE, TRANSLATE. MIRROR, OFF 

| SET BREAK, TAIM: ENDPOINTS, TANGENTS, CURVATURE; 


OXF Uo: lista JBM PC comp MS-005 2+. $199.00 + по SAH; 
incl C source, manual, Support, 20-day guarantee. 


Building Block Software 
PO Box 1374 Somerville, MA 02144 


| SOFTWARE/GRAPHICS 


PROFESSIOMAL GRAPHICS FOR 
SCIENTISTS AND ENGINEERS 
PC/MS-DOS * Macintosh 
FREE 48-page Catalog 


* Graphs with error bars * AUTO PLOT = 


ploners supported 
BV Engineering Professional Software 
2023 Chicago Aem. Sua БІЗ Arenda, СА 92507 
VISA/MC (714) 781-0252 


Inquiry 711. 


NEW! toners te 
Over 300 2D & 3D routines. Surfaci Hid- 
denLine, Volumes, Areas, perenne | 
e DEO, DATO d m M Pome 
SDOS 2+. Turbo Pascal, Turbo C, MSC & 
Turbo Pascal MAC. Manual $19995 or 529995 
wisource. Foreign $225 or $325 wisource S&H Incl. 
VISA, MC, Chk | РО. 30 Day guarantea. 


Disk Software, Inc. 


2116 E Arapaho Ad, #487, Richardson, TX 75061 


214-423-7288 — FAX 214-423-4465 800-836-7780 | 


Inquiry 712. 


TECHNICAL GRAPHICS 


E FROM ANY LANGUAGE | 


е Logarithmic, Time/Date & Linear Axes. 
è Easy Curve Fitting and Data Smoothing. 
* Supports all Video & Devico Standards. 
æ 10 Curves with up to A000 punis each, 
в Plus much much more 

Only $905 Call Today BOO-2B84-3381 


Edmond Software, Inc. 


5900 Mosteller Dr. #1125 Oklahoma City OK 73112 | 


Inquiry 713. 


PEN PLOTTER EMULATOR 


FPLOT turns your dot matrix or laser printer into an 
HP pen plotter. Fast hi-res output. Mo jagged lines. 
Vary line width, color. Works with Autocad, Drafix, 
гіс. Supports NEC Р5/РЕ IBM Proprinter Epson 
LOYFX, Toshiba, HP і азага, Okidata 29x/39x, Har- 
culevCGA/EGA/VGA. $64 check/m o. 


Fplot Corporation 
24-18 Steinway St, Suite 605, Astoria, NY 11103 


718-545-3505 


Inquiry 714. 


POPULAR HGRAPH 
SCIENTIFIC 2D & 3D graphic routines for IBM PC, МАХ, 
SUN and Macintosh. Powerful, easy to use Mulnipie fonts, 
deica and machine independent. Uses max resolution 
Links with FORTRAN, Pascal, C, Modula-2 and 
QuickBasic $119.00 
Custom software development 
UGraph—the graphics editor available now! 

Heartland Software, Inc. 
234 & Franklin, Ames, LÀ 50010 
(515) 292-8216 


Inquiry 715. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PriSc key lo make qualty scaled 
BAW or color reproductions of your display on any 
dof mains, тке, or laser omie. GRAFPLLS sup 
ports all versons of PC or MS-DOS with IBM (incl 
ЕСА, WGA), Тестаг and Hercules graphics boards 
$4895. 

Jewell Technologies, Inc. 
4740 44th Ave. SW, Seattle, WA 98116 


FORTRAN PROGRAMMER? 
How you can сай 2-0 and 3-D graphics fouls wih your 
FORTRAN program. 


GAAFMATIC: screen routings $1154 
PLOTMATIC: plotter driver tia 
PRAINTMATIC: printer driver VES 


Fur the IBM РГ. XT, AT A compatibles He support А war 
ety of compilen, granhes bda, plotters and primers 
MICROCOMPATIBLES 
30) Prelude Dr. De B, Ser Spring. MD 20591 USA 
(301) 593-0683 


Inquiry 717. 


STANDARD GRAPHICS 
MONA XOLIB: Сүизтесені noma arcs, spies, Мше 
fill, borers, text (scale, rotate, align), bamaps, birbi, keyboard, 
mouse, image camura. Over 150 functions. #75. 

РС VD Outine ІПішіе bad, Includes Segmentation. Free 
Demo Disk. 5395. 
Beth products ANS) OG) compatible, drivers for printer, plot 
ler, HP laser CGA/EGA/VGA For тоя "C" complex, MS 
FORTRAN, OuickEM SIC. Demos, manual 

NOVA INC. 

РО БОХ 58875, Schaumbeng, IL 60168 
312-882-4111 


Inquiry 718. 
SOFTWARE/LANGUAGES 


FORTH with DRUMA FORTH-83 
Break the бак barie шым pili pacê penalty. 
Well designed, attracties!y priced. "ЕЛ Standard. 

a ]Mbe automated m management 
* Ordine documentation, Шоюск fies 
a Many powerful and useful leat 
a Other products: windows, modules, profiler 
* [BM POXTAT A all compatibles 
Write or call lor FREE example diskette- 
DRUMA INC. 
64465 Hwy 290 Ems EIOS Austin, TX TH/23 
Orders: 512-323-0403 BBoard: 512-323-2402 


Inquiry 719. 


FORTRAN for Macintosh 
Lary Systems FORTRAN is а fullfeatured FOR- 
TRAN 77 compiler integrated ҰМРА, Full ANS! FOR- 
TRAN 77 plus VAX4ype extensions. SANE numerical 
calculations & data types incl. COMPLEX"1& 68000, 
68020 and 58881 code. Arrays greater than 32K. | 
Link with Pascal, С, MacApp. $359 wMPW via air 
MCVISA/Check. MAC, SE, Mac Il. HD гед. 


Language Systems Corp. 
241 Слай Dive, Hardon, VA 2200 
(703) 478-0181 


Inquiry 720. 


= 


EASY ТОС 
The C Workshop interactive software teaches you | 
С. Do real C program exercises with built-in editor 
and compiler Feedback guides you to solution. 
АЛ you need to leam C, including our XB4-page book. 
$69.95 + $5 Ship PC compatibles. 

MO/VISAAE check. 


Wordcraft 


МЕ? Penniman дп, Oakland, СА Qi 
(BOO) 762-8003 (PST) (415) 534-2212 In CA 


Inquiry 721. 


| SOFTWARE/MATHEMATICS | 


MATH EDIT ING Fon "e PC 
хі = Ee. кер] + {1 — =) 


а ДІЛІЛЕСЕ constructs mam equas ТО aa ‘stl inia 
Vier enfe TEX and Manuscript documents. 

| L/eerJfrignoy inferface—rnWi nîw won processor neges 
іс be Imre 

= MaihEdgi—$149 


K-TALK С.“ 


(617) 628-5217 


Inquiry 710. 
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800-628-2828 x527 (206) 937-1081 
Inquiry 716. 


COMMUN CATIONS (814) 294-3535 


Inquiry 722. 


| | THE BUYER’S MART 


SOFTWARE/PRINTING -SOFTWARE/SCIENTIFIC 


| SOFTWARE/MATHEMATICS 


MATHEMATICIANS—ENGINEERS 

| Have you ever seen functions of a complex | 

variable? Would you like to really understand dif- | 
ferential operators like div, grad and curl? How 

| about a peek into the fourth dimension? Call or 


write for information on our latest PC and Macin- 
tosh software 
Lascaux Graphics 
3220 Steuben Am, Bronx, МҮ 10467 
0212) 654-7429 
Inquiry 723. 
SOFTWARE/MEDICAL 


қғасса сімта l 

PC CLAIM PLUS-ciams processing wan ECS io war 100 Tage rahê 
cateni diy money back gudraneees 

THRESHOLO—comeies АН. омен ling Goren ртилке 
CLAIM НЕТ Масин жакстпғыс clans слагале tranames Claes 

| iO o 100 insurance carers 
Schw prices dán a 15300 Diag quias жетй 
Physicians Practice Management 
Е New York, indianapolis, IN 46204 


800-428-3515 317-634-8080 
Inquiry 724. 


|. SOFTWARE/MUSIC 


COMPLETE MUSIC SELECTION 
Songwribers, arrangers, tachers and musicians. Explore the 
options of a MIDI setup. All computers supported with the 
largest selection of soltware and hantware for various 

| applications. 
° Recording/Sequencing * Bound Editors 
* Publishing * Cables ' Computer-Aided Compeasinon 
"Education “Interfaces " Voices 
Wire for free catalog or call for free congultateon 


MIX BOOKSHELF 


£400 Hollis SL, Fiz, eoe dederit ca (4757 &53- 3307 


Inquiry 725. 


The ENTER-tainar сір music & utility 
300 Songs & Sound Effects - FUN & Educational! 
By tar the biggest А best collection on the marker for DOS 
machines. Play like a jukebox through your PC speaker or 
сір А distnpute in your own programs. BASIC source code 
included-—no royalties required, In'c-packec  T72-page 
талша. 525" (ғ 15" disks Requires BASIC 20 ûr later 
$233548350 БАЧ wovewwo — Money Back Guarantee! 
PDI Music Software 
PO Box 18655 Boulder CO 802308 
. (800) 727-4140 In Colorado (303) 440-4140 - 


Inquiry 726. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 
Clam binders 4 siipcases fig IBM's Vinyl binders, boxes, and folders 
in many sizes. Disk pagès, envelopes, & labels. Low quantity imprin- 
tng. Bulk disks. Everything you need to bring your software К) marker 
Disk and binder mailers. Much more! Low Prices! Fast зегиса Сай 
or write for а FREE CATALOG. 


Anthropomorphic Systems, Limited 


176-8 E. Saint Charles Ad., Lombard, IL 60148 
1-800-DEAL-NOW 


Inquiry 727. 


SAVE SAVE SAVE SAVE 
LET'S TALK PACKAGING 


From Disk Labels to Manuals to Shipping Boxes— | 


We are a complete packaging service. Everything 


you need to market your software. Call for our free 
catalog. 


SOFCOM Printing and Packaging 
10305 Reading Ad.. Cincinnati, OH 45241 
512-563-7136 


Inquiry 728. 


312-629-5160 


PRINTER GENIUS 
| Powertul mamory-resident printer management * Con- 
trol printer features from menus or within documents 
* Print зосано-фвк files of memory * Background print 
в File & directory browse * Edit small text * and more 


« User friendly pop-up screens = 92-page manual = | 


Preset for all printers * Completely flexible а PC 
MS-DOS £89 + M SH « VISAI/MC 
Nor Software Inc. 
S27 Ard Ауа, Suite 150, New York. МҮ 10018 
` (212) 213-9118 


Inquiry 729. 


` SOFTWARE/SCANNERS ` 


Optical Character Recognition 
Stop гауга. РС-ОСН" sofware wil convert typed or 
PANE? pages into edtabe text fles for your word processor 
Works with HP Scanda, Panasonic and most other scan 
ners. Supphed wih ТВ popular fonts User tranable- you 
can teach PC-OCR™ jo read virtually any typestyle, inc 
foren fonts. Pr onal text, matr printer output, Xerox 
comes OK. 5385 Check VISA/MC/AmE xp/COO 


Essex Publishing Co. 
PO Box 391, Cedar Grove, NJ 07009 
(201) 783-6940 


Inquiry 730. 


SOFTWARE/SCIENTIFIC 


TableCurve—TableCode 
Curve-Fit 211 Equations in a Single Step 
| TableCurve" generates printed reports and Lotus, 
dBase, Quattro, Harvard Graphics, and maker 
Ventura output. TableCode™ generates functions 
and calling code for C, Pascal, BASIC, FORTRAN, 
Modula-2 and dBASE languages. 
Demo $5, TableCurve $159, TableCode $149 MC/Visa 
AISN Software 


PO. Bax 32277, Phoenix, AZ 85065 


Inquiry 73. 


Chaos/Nonlinear Dynamics 
'Owanary and Dei Сході Erion Sores" Bisuruon 
Cerra " 2- and 3D Perg Sosta Magnácaon 
Pence Sectons " Ner Masi, 14) A Croke Macs 
* Prog Porte wm Hua сы (сатқа " Әресіті Angus 
Faca Гителесге, (ыңа ExDOnents 
DSI 825000 DSi €35000 
CHAOS IN THE CLASSHOOM $4855 


DYNAMICAL SYSTEMS, INC. 
РО Box 35241, Tucson, А2 B5740, 802-825-1331 


Inquiry 732. 


c SCIENTIFIC LIBRARY 
| , Tac, ari sical routines. 


EIGENWARE TECHNOLOGIES 


13090 La vista Or, Saratoga, CA 35070 (408) BUMA 


Inquiry 733. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 
MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 
(301) 593-0683 


Inquiry 734. - 


OUR CATALOG WILL SAVE YOU TIME AND MONEY! | 
It describes (i) GRAPH, а $79 scentific plotting pro- | 
ing and ed MINSQ. à ҚА Қалды $179 package for curve f- 
development, (lii) LAPL AES a simula- 

of тағат 


($249). and | and (mv) 


MicroMath Scientific Software 
Sal! Lame City, Utah B4121-3144 
For orders or catalogs сай: (800) 342 MATH 


Sclentific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C 


Send Ку FREE catalogue of software Ios for Scientists and 


Engineers. includes: Scientific subroutine lineares, device in- 
йерен ae parte liranies (including EGA, HP plotter ard 
Laseja support), эсш: charting Ехалез, 240 petting library. 
dma пасі сиг Ubrarkees, тегамігуел procis сотта Saymeaym 
Vero жыне Қы а variety of popular languages 
Quinn-Curtis 
ПІ! Chestnut St, Uni 2-5, Newton, MA 4 
(617) 965-5660 


Inquiry 736. 


POWER FFT 

High periormance FFT тайы» library for tha IBM-FPIC. Ше irm- 
proved FFT. Prima Factor, and Generali aigorinims to give 
unmalched poricrmance. Owe 6000 Тесікті up io БАҚ 
points Coded in assembly. Complex 1008 FFT in 135ms on 
Compaq ЖАН? 385-287 w Boma on 12MH: 206-9МНг 287 
Forst терген, птица and rea) transiorms. шт ath 
most С, FORTRAN, and Pascal products 


| SOFFTEC dos pus 5 ang 


ян ріне $3 варота 
Inquiry 737. 


SOFTWARE/SECURITY 


HANDS OFF THE PROGRAM" 
OPERATING SYSTEM SECURITY 
Secure sutwbnoctores, files, piis and foppes 
Keyboard lock — automatic of manual 
Log PC bool program exec, fe opens, iogin/togouts 
Preven DOS FORMAT and most viruses 
Drive А: Boot Projection | Hard Desk Lock 
BM PC or WX coma. — DOS МАП» — S255 + ETS SIH 
SYSTEMS CONSULTING 1 INC. 
PO BOX 111208 Pittsburgh, РА 
(412) 963-1624 


Inquiry 738. 


HANDS OFF THE BOARD" 
1/2 SIZE SECURITY BOARD 


Stop ориу boot — Require password (0 boot PC 
Raalsime dak encrypt — parent boob sector virus 
Prevent DOS FORMAT/FDISK and low-eved formats 

Set hard disk READ ONLY or tum ONOFF 

Turn fiappses, ponters and COM ports ONKOFF 

IBM ХТ, АТ Bus — DOS V30« — 51408805 + 5500 SH 


SYSTEMS CONSULTING INC. 
PO BOX 111209. Pittsburgh, PA 15238 
(412) 963-1624 


Inquiry 739. 


SOFTWARE/SORT | | 


ОРТ-ТЕСН SORT/MERGE 
Extremely fast SoniMergeSelect uliity Hun as ап MS- 
| DOS command o CALL as а subroutine Suppors 
| mas languages and fie types including Blneve and 
| dBASE Unimed fle szes, multiple keys and much 


more! MS-DOS £148. XENIX £245. 


(702) 588-3737 
Opt-Tech Data Processing 
PO. Box 675 — Zephyr Cove, NV B9448 


Inquiry 740. 


SEPTEMBER 1989 = BY TE 3% 


numerical inversion 
| for exponential stripping (5249). | 
Our free m рер catalog with detailed | 


| SOFTWARE UTILITIES 


VERIFY DISK INTEGRITY 
Other disk testers “verify” that disk secors can be 
read—V-SCAN checks actual file contents for positive 
confirmation of disk and file system integrity. Pinpoints 
files with hidden damage due (0 program crashes, 
System lockup, еіс. Quick scan function takes only 


seconds for 3 quick “checkup” of system functions 
ViroScan 2.01 $39 + $3 S&H 


OMNICRAFT, INC. 
15020 M. Mih St, Ste С, Scottsdale, А2 85260 
ВОО) 531-9528 (602) 991-3652 


Inquiry 741. 


SOFTWARE/VOICE 


TURBO WATSON 


Turbo Watson is a completa set of tools for Turbo Pascal 10 
access al) the functions of the WATSON Speech Board. I 
ін aiso a high levi library Of procedures lo build wmce 
response systems іл minutes. A powerful ANSWERING 
MACHINE program is given as an example with source code. 
ONLY HBF Canadian. Visa/MC accepted. 


ITI Logiciel 


1425 Rene-Levasque W. Montreal, Can. НЗС 1T? 
(514) 861-5988 


NS 742. 
STATISTICS 


SX STATISTIX 


PC Magazine Editors Choice! 
* Easy to learn and use * Fast Free Support 
* Money-Back Guarantee 


At $179 SX outpertorms higher priced programs! 


I! you value your time and money, 
call today for FREE SX demo disk 


612-631-2852 


| Analytical Software sx х2м. rese мн sma | 


Inquiry 743. 


The BASS System" 
Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)! Free 
information: 


BASS Institute, Inc. 
РО. Box 349, Chapel Hill, NC 27514 
(819) aden or BE (819) 966- 6755 (М,8,1) 


Inquiry 744. 


Go with SOLO 
Statistics and graphics for the PC. Quick and easy 
to use. All the popular statistics plus tha latest in 
graphics. For business professionals lor occasional 
usa, researchers for basic statistics, ог students. 
Satisfaction guaranteed! $149 complete with 
graphics Call today. VISA or MC 


BMDP Statistical Software, Inc. 
1440 Sepulveda Bho, Suite 316, Los Angeles, СА 90025 


| ___ (213) 479-7799 
Inquiry 745, 


^ Sta 2.05 Now Available. More statistics. graphics 


and an all-new manual. Still only $590. Quantity | 


Discounts Available. New, lower academic price. 
520 Demo. Call toll-free for more information. 


1-800-STATAPC 
Computing Resource Center 
10801 National Boulevard, Los Angeles, СА 00064 
(213) 470-4341 


Inquiry 746. 
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inquiry 747. 


THE BUYER’S MART 


DBMS/COPY 
CONVEATS YOUR DATA INTO INFORMATION 
Мон your (жие ota] расклоф Can іӛссезі алу саата 


DFY сап ғасы corset алу aaa Or арғынымын file | 


DENSIT 

[DRACLE, PARADON, GBASE, LOTUS жс) into army sat package 
file (SAS. SPSS, SYSTAT, іс) and кісе vema. The PLUS ion 
allows sorts, selector, and necakculabons РЫ Woy guerraman 
VEAVCAMEM PO DCR 


CONCEP TUAL SOFTWARE IHG. 
PO. Box 55527, Houston, TX 77256 
(713) 667-4222 FAX: (713) 667-3FAX 
 1-800-STATWOW 


THE SURVEY SYSTEM 
Ап easyte-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, Satrstcs (incl. regresson) & bar 
charts. Codes and reporis answers to open-end 
quesbons. All repons are Camera ready for prates- 
sional presentations. CRT interwewing option 
CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cir. Dept. В. Petaluma, СА 84952 
707- 765-1 001 


Inquiry 748. / 


STATISTICS CATALOG! 


Call for the catalog Tull of professional programs for general | 


Gatistics, алауыз of variance, regression, questionnaire 
analysis and quality control. Thoroughly tested and воху fo 
ust, ihe progamas coma with comple documeniarion. Pro- 
grams available for PC or Apple 11, Call toll (rea now for your 
fren catalog. 


HUMAN SYSTEMS DYNAMICS 
Reseda Blvd., Sui 
Шнекті СА a 


(800) 451-3030 (818) 993-8536 (CA) 
Inquiry 749. 


МІМІТАВ% а РС of cake! 
MINITAB's intuitive commands are easy to use and 
remember. Features descriptive statistics, regres- 
sion, time series, chi-square, hi-res graphics, much 
more. PC version incl. LOTUS imerface, data editor, 
network pricing. Call tor FREE brochure. 


Minitab, Inc. 


3087 Enterprise Dr, State College, РА 16801 
(814) 238-3280 


Inquiry 750. 


NCSS 
Professional, easy 0 usa Menu-driven statistical 
system. Used by over 5,000 researchers 
* 5( Statistical System —S99 
* 51 Graphics (20 А 30)—$55 
+ 53 Power Pac Supplement —$43 
+ 54 Exp. Design/QGC — 849 
* 55 Survival Analysis—$58 
а $6 Forecasting—$69 
We accept checks, POs, Visa, MC. Add 53 s/n. 


NCSS-B 801-546-0445 
865 East 400 North, Kaysville, UT 84037 


Inquiry 751. 


SCA STATIST ICAL SYSTEM 
The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 

General Statistical Analysis 
Available on both DOS and О®/2 operating systems. 
Call today for more information 

Sclentific Computing Associates 

| 4513 Lincoin Ave, Suite 106, іше, IL 60532, USA 
| Phone: (312) 960-1698 РАХ: (312) 960-1815 


ң STATISTICS 


StatPac Gold" 

StalPac Gold is the award-winning statistics. and 
forecasting package that delivers. Its tasi, flexible 
easy lo use and dependable Timetested and loaded 
with features ‘You be the judge Get the facts! Call 
lor your FREE brochure 

1-800-328-4907 

Walonick Associates, Inc. 
6500 Nicollet Ave. 5., Minneapolis, MN 55423 
(612) 666-9022 


Inquiry 752. 


UNINTERRUPTIBLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make If Last Longer 

FREE mono saving literature What you netd tn know about 

LIPS —uninterruprib/e power supply How to get complete pro- 

fection from power lina problems. 350VA through 158 

x from ihe world's lapes manufacturer of single-phase 

Lu 


Bast Power Technology, Inc. 
РО. Box 280, Mecedah, WI 54648 
(808) 565-7200 ext. 3737 
TOLL FREE (800) 358-5794 екі. ЗЛП 


Inquiry 753 
UTILITIES | 


COPY AT ТО PC—BRIDGE-IT 15 
CCPWAT2PCO НЕАБ writes ЖЕН Поро on 12 VB Sree тш д 
Жа Kw а second hand dex cw ê baci Сау FADD + SH 
‘BRIDGET 35^ э 3 DEVICE DAMER зоот Ул” ТЕжЕЛ ШЫН 
ағын kr РОЛТАТ түл орого DOSSIOS Сән БӨПЕ, Ew 
ВАЮСЕЈТ 35 BUNDLED WITH INTERNAL 144MB DRIVE AT 
10900 + SH oo UPS Bn 


MICROBRIDGE COMPUTERS 
655 Sky Way Suite 113, San Carlos, CA 94070 
1-415-593-8777(CÀ) 1-415-593-7675 (FAX) 
1-514-845-0818 (CANADA) 1-800-523-8777 


Inquiry 754, 


DELTA, the better text file comparison tool, Scrollable 
Windowed presentations of file or directory comparisons | 
with a buill-in editor window. Ideal for programmers! Не- 
quires DOS 20 or higher with at feast J84K НАМ А 
hard disk is recommended. Ordar now. ТӘ. 
DEMO available on our BBS 


OPENetwork 
POWER TOOLS FOR POWEA USERS 


215 Berkety PI. (8-1), Brooklyn, NY 11217 
T18-638-2240 BBS: 718-638-2239 


Inquiry 755. 


Recover deleted files fast! 
Отек Explorer now includes automabc Ме recovery You 
type im the deleted file's name, Der Explorer finds and 
restores 4. ОК Explorer also shows whale really on disk 
view, change ог create formats, change а fes Status, 
change data in any sector MS-DOS $75 US Cneck Credis 
Card welcome 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 
Toronia, Ontario, Canada May 152 
(416) 961-8243 


DATABASE UTILITIES 
МОНТАҚ Software Ltd. now offers a menu-driven 


| ASSIST-like file utility for dBASE, Clipper, and Fox. 


BASE. Self-contained (.EXE file), fast and simple 
10 use. 
SINGLE VERSION—$35, 3 VERSION PACKAGE —£50. 
То order сай: 
SHOSHIN Systems inc. 
USA 1-800-267-0755 Canada 1-800-257-8856 
Info Only 613-235-2310 


VISA and MC accepted 


Inquiry 756. 


THE BUYER’S MART 


WORD PROCESSING 


| leWorks L ІВМ 
T AS transfers both ways between 


ys 
Apple Ile/lle/llgs and ІВМ PC/XTIATIPS-2 & - 


ibles. Exchange AppleWorks with Word- 


Perfect (keeps formatting), Lotus 1-2-3 (Keeps | 


formulas), and dBase IIV! included cable 
plugs in serial ports for 19,200 baud transfers. 
Easy menu operation. 


Phone (919) 878-7725 for tree info packet. 


fue ж 


SAVE TIME апа MONEY 
with the RED Utilities. Programs include: Batch file 
compiler speeds batch files. Disk cache speeds 
hard and floppy disks. Printer spooler. Path com- 
mand for data files. Wild card exceptions. Sort 
| directories. Over 10 more programs. Only 579 95. 


WORD PROCESSING 


FARSI / GREEK / ARABIC / RUSSIAN 
Hebrew, all European, Scandinavian, plus Шет key E Pun- 


jabi, Bangali, Gujarat, Tamil, Thai, | 
featured m 


ult-language word processor supports û | 
foreign characters and МЕС printing with no oe 


medications includes Font Editor $355 dol matrix; 8150 
add'l for laser; 519 demo. S/H їп LS. incl'd. Нед. РС, 640K, 
graphics. 30-day Guarantee. MC/VISVAME® 


GAMMA RN и 
710 Wilshire Blvd., Suite 603, 
213/394-8622 The 5106008273 чаеви. Pos SI 


Inguiry 759. 


DuangJan 
Bilingual word processor for English and: Armenian, 
Bengali, Burmese, EurciLatin/African, Greek, Gujarati, 
Hindi, Khmer, Lan, Punjabi, Russian, Sinhalese, Tamil, 
Telugu, Thai, Ukranian, Viet, .. Only $109 $5 s/h 


(loreign + $12 s/n). Font editor included. For апу IBM 
compatibles with dot-matrix & LaserJet printer. Demo 
59+$1 sh. 


PC-Write 3.0 — Shareware 
Fast, full featured word processor for (BM PC. Now edits large 
filas & multiple columns. Also spell check, mailmerge, net 
working, ASCII, and macros. Easy-to-use, optional menus 
on disk: £19 Registration with manual, support newsletter 
and 2 ree updates: $90 


90-ішу money-back guarantee. VISA/MC. 
Quicksoft 1-800-888-8088 
219 First Ave. N., #224-BYTC, Seattle, WA 98109 


YOUR SALES MESSAGE 
about (he special computer product or service 
that you provide belongs in print. 
THE BUYER'S MART 


can help you reach computer professionals and 
produce valuable inquiries for your company! 


| Order today! 30 day money-back guarantee. ІВМ 
PC. Visa/MC. Сай Впап Higgins for more information 


603-924-3754 


MegaChomp Company 


The Wenham Sere корап 3438 Cottman Aw.. Philadelphia, PA 19143-1606 
TH-T036 (215) 331-2748 ҒАХ: (215) 331-4188 


Inquiry 758. | Inquiry 760. 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “The Second Beginner’s Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer’s Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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EL 
-TRACK 
GENIUS 


OVERLAND BATA will bring 
oat the GENIUS IN YOU when iu 
comes to connecting «our PC to the 
mini/mainframe world, OUR 
EXGINEERS DESIGNED the 
most successful tape drives, 
controller шы) software In use 


today, Call rhe experts... ODE 


e DOS. XENIX, UNIX, NOVELL 

"РС/ХТ;АТ) 546/P52 & Comput. 

e NOU, фын) 3200, & 6230 ВРІ 

* Outstanding Customer Suppon 

a 1 hour delisery available on 
Cipher, Qualstar. Annu & MiA 


(UUV Overland Data 


(ЛЛ "Experience Makes The Difference" 


56) Kearny Mesa Rd. * San Diego. CA 92111 + FAX: 619/57] 0982 
Phone # 


-r 


619/571-5555 I -EU0-7 29-8725 


2400 bps MODEM $95 зо pav FREE TRIAL 
ECONOFAX. on MNP-5. . . CALL 


Many low cost modems are faulty or vary error prane.... Mot ours!!! 
| PERFORMANCE "i have recently had а lot of trouble getting 2400 
| BAUD MODEMS to work...this one is working perfectly "RT. Moreno | 
Valley CA, SUPPORT "! ger the impression that your company, 
| indeed, bends over backwards to provide service to ils customer " 
| | M.F., Selma CA. SUPERIOR TECHNOLOGY... The phone connection 
| | isthe main source of data errors. DYNAMIC IMPEDANCE STABILIZ- 
| ATION, DiS (invented by CompuCam) improves signal quality and 
reduces these errors by up to 95% compared to a standard modem. 
Mode! 2400 (without DIS) at $95 outpertorms the iow cost alternatives 
the 24DI5 al $119 outperforms the challengers, regardless of cost. ІВМ 
| | internal, Hayes compatible, made in USA, 6 COM ports, ‘nternal | 
| speaker hve year warranty, Easy Com soltware, dealers inquire. /? you 
arent totally salished, return within thirty days for a full refund ! 


Marcy 82 p:02 BYTE MAGAZINE 
CompuCom "Real deal..worked fine..quite a bargain" 
| Corporation CALL 4500 
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doing 


[puter 
printer, 


| Connectivity Solutions 


DCB 

Liniversal 

converter; 
high capaci- 
iy БАЕВ to 1 
MB printer 
buffer with 
parallel / serial input and 

ошрш ports. 

Frees computer while 
minting. Converts 
data | required, Con- 
nects more than | com- 
Іс more than | 


MOS 
Miulti-serial 
interlace for 
ІНМ ûr cüm- 
patibles. Up 
fo М serial ports. Inicr- 
COonnccls compiler, mi 
dems, printers, plotters, 


DIU 


MIP 


Multi-parallel 
inpul ports for 
PC, XT or AT 
әліп 8 ports. 
Allows up fo 
tel external data lines, 24 
трш/ошрш control lings, 


Ш SIMMS MODULES 


DCI 


Internal 
convecrtcr 
inter 
buffer [ог 
ІНМ or 
compatibles compulers. 
Built ın microprocessor 
frees computer while 
winking. Serial and paral- 
W әшріі». Features in- 
clude using any Ivpe ol 
printer or using 2 printers 
software selectable 


“талаһ 


МАХ-Е-СОМ 


Ultra high storage ca 
pacity suitable for LANs 
and multiple stand alone 
compulers Share ог 
switch computers, prin- 
ters, plotters, modems,ctc 


^ Cal today for details 
| Phone (415) 968-8404 
| FAX # (415) 966-8390 


Leale s inquies walcami 


bps Mie Pay Less $ 
ШОНУ for more 
“20071 Memor 


y 


MOP 
Parallel migr- 
lace card lor 
КОРС, XT of AT 
with up ta 4 
OUT Put ports 
Connect up to four dif- 
ferent printers or plotters 
Software selectable. 
scrial/ parallel, 


DCL 
parallel serial 


Universal 
converier 

Completely programable 

with soltware protocol, 


dala 


Lin to 24 serial / parallel 
input'eutput poris. 
System capacily ; 512 КВ 
RAM with 20 or 4) ME 
fas access hard disk. 
Basic mode! comes with 
512 KB, M input ports 
(serial or parallel) and 4 
outpul ports (parallel). 
Each port 18 compicicly 
independent and can use 
different speeds, proto- 
cools, cle Salem 
display (optional. 


ыа is 


Maxcima Corporation 
w^ Terra Bella Ave MOE 3 


ы 1 


Mountain Муг гш СА EH 


AST * APPLE * DELL * EVEREX - PS2 COMPAQ 

Ш EXPANSION BOARDS 

COMPAQ =: PS2 * HP LASERJET 

il MEMORY CHIPS 

бак, 256K * 1 MG 

ill INTEL MATH COPROCESSORS - 
FULL LINE 


call: 714-855-0411 
а 
(FAX) 714-855-8504 
23552 Commerce Center Drive, Suite L, Laguna His, CA 92653 


ESTABLISHED 1985 - LOW, LOW PRICES - VISA  MASTERCHARGE 
SAME DAY SHIPPING * CORPORATE & SCHOOL P.O.5. WELCOMED 


Dynamic Electronics 
STOCKING DISTRIBUTOR OF SEMICONDUCTORS | 


Circle 102 on Reader Service Card 


Circle 22 on Reader Service Cand — Жы 


PC COMPATIBLE 


ENGINEERING 


Annabooks gives you the hardware, seftwars. and firmware information you 
need to design PC-compatible systems faster and better. And you have con- 
trol of your design from the ground up -- our firmware and software pro- 
ducts include меге cada! Plus all the utilities you need. 
Do hardware design? Decter Design's 1M DRAM SuperSpec is the first of a 
series of hardware books you won't want to miss. And a PC Bus timing book 
is on the way! Start by getting these books: 
АТ ВЗЕН: ап AT Bios with source code you can modify. With setup 
& debug. 380 pages with disk, 5199 
XT ШИК: Includes a debug. 270 pages with disk, $99 
intel Wikdcard Әәррімшні for XT BiosKit: Includes ASIC setup, turbo 
speeds, 60 pages with disk, $49 
ІМ DRAM SaperSpec: Design your memory to all mfg's specs at once! 
Lots of timing diagrams & tables, $79 
Prakt: Puts anything in Eprom or SRAM; DOS, your code, data, 
you name it! With source on disk, $179 
GysKit: Here's а debug/monitor you can use even with a brand X 
Bios. Includes source, of course. $69 
ХТ-АТ Hamdisek: The famous pocket-sized book jam-packed with 
hardware & software info. $9.95 ea. or 5 or more for $5 each. 
Software tools: You need MS С & MASM 5.1 for modifying the Kit products. 


| Mention this ad when you order and get а Irma XT-AT 
FR E E | Handbook ің (міне & Foster! Hurry before we come to our 


senses and change our minds. =s -— 


Annabooks 
(619) 271-9526 Money-back guarantee 


12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 


OLIVETTI 


We Print Better 


PRINT SAMPLES 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 6123456749 
abcdefghijklmnopqgrstuvwxyz В1214567й8 
ABCDEPOHTJEKLHNOESUIRSTUVMXYZ 8123456785 

Пи {1 FF PCR ЫН И FELE CI 

аве Та jk leopar ema P2254 


PRINT SPEED 

a 240 cps in high speed draf mode 
* 180 cos in draft mode 

* BO cps in letter quality mode 


LINE LENGTH 
* DM 250. 80 columns at 10 cpi PRINTERS 
* DM 250L: 136 columns at 10 cpi As Low As 


EMULATIONS | 
«ІВМ Graphics Printer 5289 
* ІВМ Proprinter XL 

* Epson FX В0/100 (Subset) 

* Epson JX 80 (Subset) 


BIT IMAGE MODE 
+ Horizontal resolution 60, 72, 80 


догоо 


FUJACORP INC 


473 SAPENA COURT rz 
е 90, 120, 240 ар! SANTA CLARA CA 95054 
ж Vartical resolution. 180 dor FAX 408-496-5877 


To order, please call: 
B00-345.440B от 

406-950-8185 

We accept Тіке and Master Card 


e Network up lo 50 serial ports over а sungle рае at telepnone wires іп any [оруу 
галѕрагегн to al! software Вий in menus and пер screens 


* Access any РС. printer. modem plotter or minicomputer from үйші keyboard! 


+ Choose бип! destination trom within spread sheet or word processor wilh POP UF 
communicatins utility Includes background PRINT SPOOL IHG мү} Т/с. 


+ Uses existing telephone wires in most offices Easy tá install, iram and use 


* Айа 512п2-аіопе BusDrmers, one at а time, al any point along the network, or use 
siandard telephone splitters 16 add separate addressable parts 10 à single jack! 


e SPECS; Distribuled, packer-swilcneg, full-duplea, asynchronous, RS 23? data 
network. Supporls 50 devices, indegenden! speeds up to 38 , 400 BPS [all devices тау 
бе simultaneously engaged in full-duples conversation) 


5350: BusDriver 
(1 per port) 
5 mm Each In 

| Six-Packs 


(508) 485-6950 


S ATTENTION: 
CAD/CAM, SPREADSHEET, 
SCIENTIFIC APPLICATIONS 


= SPEED UF FOUR PROCESSING 
With The New ІП Math Coprocessor 


" CMOS 
" Consumes 1/6 the power of regular Intel 
н 20%-10 times faster than Intel 

Perfect for Laptops 

Object Code & Plug Compatible 

with 80287 апа В0ОС287А 


Five Year Warranty 
Cali Now For Our 
Low Price Information 


We Also Carry 
УММ Modules for: 
Compaq, Р5/2, 

| AST. DELL, 

| & Macintosh 


28201 MARGUERITE, STE. 10-232 | 
MISSION VIEJO, CA 92692 
714-249-3891 » FAX 714-249-3929 
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PCI-285-12 MONO SYSTEM 

“80285-12 - W/Mono Monitor 
“1.2 MB Floppy Drive * 20 MB Hard Disk 
БАК AAM 51 1 95 
+ Serial / Parallel / Game VGA COLOR SYSTEM 
+ 101-Key Enhanced Key Board > WGA Card & Monitor 
* $12 13 301 Wai] * 20 MB Hard Disk 

SI = 15.2 (0 Wait $100 Option) $1795 “ 80386-20 
«6/12 MHz Key Board Switchable EGA COLOR SYSTEM e Wi40 MB HD 
* WA2 HD & FO Controller МЕСА Card + Monitor Mono System. $1795 


+ 80287 SOCKET Жесе ? 
: 200W POWER SUPPLY nog Бк VG $2295 


“ 
I 


GAS PLASMA 286-12 _ _ 
+ 80286-12 CPU 

* Sls 13,3 

" 355" FD 1.44 MB 

» 20 MB HD ST-138 

" LCD Screen (640 X 400) 

* [/O Card Parallel) Serial Game 
a 640K НАМ 


GAS PLASMA 286-20 $2295 
« CPU 80286-20 
SI = 23 


CRT-PORTABLE-286 | $1295 
* Compaq Type 

- 80286 (10 MHz or 12 MHz) 

a 12 MHz 51 = 13.3 (Option $50 ) 

» 16 MHz Sl = 18 (Option $250) 

* One 1.2 MB Floppy Driva 

: 200 W Power Supply 

«ТТІ Disply 9° Amber 

«АТ Key Board 

a Serial / Parallel / Game 

a WA? HD & FD Controller 5 


+20 MB Hard Disk == 


CRT-386-16 $2289 CRT-386-20 52389 
* ВОЗВБ-1Б 


LCD-286-10 PORTABLE $1395.00 
“10 MHZ 80286 SI «103 
*12 MHZ Sl = 13.3 (Option $50.00) 
| 16 MHZ 5! = 18 (Option $250.00) 
: 640K RAM 
* LCD Screen 640 X 200 

(Option 640 X 400 $180.00] 


* Super Twist А Back Lighting = | LCD-386-16 _ _ $2495 


+ B5 Key Board | + 80286-16 MHZ 
* External / Parallel / Game | : 40 MB Hard Disk 


* 1,2 MB Floppy drive - . я 
* 20 MB Hard Disk | = 80387 Sockel 
+ B0287 Socket \ LCD-386-20 _ _ _ $2595 


* 200 W Power Supply —— 1 80386 20 MH? 
- Side 15%" X9 '4" X R^ "40 MB Hard Disk 


«53 B5 “ 80787 Socket 


` PACIFIC COMPUTER (818) 571-5548 (Technical suppor) 
- 702 S. Del Mar Ave., #8, (800) 421-1102 (ІМ CA) oper ony Mon-Sat |6% 
San Gabriel, California 91776 (800) 346-7207 (OUT CA) 809 AM - 6 00 PMIN 


(FAX) 818-286-8662 'ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 


III's 287 Coprocessor 
* Twice the speed of Intel's 80287 - 10 Mhz 
100% Intel Compatible » CMOS/NMOS Compatible 
* Lower power for your laptop 


II T-ZCB7/INTEL BOZO? BENCHMARK 
QAPLUS ¥2.65 ^ MES 


L B INTEL 85297 


Comparison af ITT- 26,87 
and intel BOZHT In typical 
802606 PC/AT machines 


к 


Жү ach system other T^ 4n 
Бы! D tke bencha 
wat frst Fun with the 
intel D267 and Then re- 
ғып wath the HT-ZCHT ш 
the ochel with o other 
shanges la the system 
(Hote (hat im system v 
the copracersor was se! А 
te 20 Fihz and the intel | PSI 
BOZO? wad te! го } 


¥ST_MICR Zu 2005 Hamilton Ave. #220 

$ e San Jose, CA 95125 

o be 800-622-1722 
408-559-8544 


umzo-uo-amza 


SYST-A" SYST". 
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HIGH QUALITY...LOW PRICE! 


Clone 286 With Clone 286 With | , Clone 286 With ف‎ 5 


n - i. -.. ڪا‎ ғ ГЕЙ (3 1 LI n= | d ы” "Б O r 
te Sed j L | | = h с / m ' 4 ғ» a h y | 
| Complete | ң "i g | A ! * | 
' System! — - | b | T Ё E 4 2 | соо; | 
aT ы “Se Чы ap B ج‎ ғ A -- | | 
12MHz, 32MB HARD DRIVE, 12MHz, 48MB HARD DRIVE, 18MHz, 65MB HARD DRIVE. | | 
MONOCHROME MONITOR EGA MONITOR ¥GA MONITOR | | 
| 

, Standard Features of All Clone 286 Computers: 


+ 640K) tiit HAM Standard [99e chart) ж System Reset Switch Located on 


ws Doss * 1:1 interleave. 2 Floppy/2 Hard Disk Front Panel | 
11401 Controller (798 Kb/s thru-put) è Setup in НОМ 
4 е 360K, 12M or 1,44M |357) Floppy e BÜ2B? Math GCoprocessor Socket 
2 D eru E Drive (your choice) @ CPU Speed Switchable | 
Entra = #101 Key Enhanced Keyboard (Click- © Fully Expandable | 
1 Tactile Option add $20) ә Novell Compatible | 
е 1 Parallel, 1 Serial, T Joystick Port e One Year Parts and Labor 
1 в 200 Wall Power Supply Warranty рро mc m | 
а On-Board Clock/Calendar with e PC-Wrle - ОМодет - ExpressCalc at 5 * £5 
SATISFACTION Battery Back j à 1 s "ES 8 BU Save | 
LARA Men y Backup AutoMenu - HomeBase - Money Style & Wy | =| 
One pear parts and labor. Ф FCC Certilied Master - Findex - Clone Utilities | Keyboard LU I F ww Мем! 
- 3 n : f= | а А 
ed ese iare] cni CLONE HERC VA CA TEGA VGA Slandard Features: ] 
d VALUE CHART EXE RE RE RE s "8088 54 77— —— eGameJoywkpr | 
1OMAZ Turba- ж Clock/Galendar | 
speed Mainboard + Fully Expandable 
—| е БАПК НАМ sindrd © PC-Wnte - QMod- 
в BOAT Socket om - Expressialc - 
в 150-Wan pwr Sup HomeBase - Mon- 
чә ] | s 360K Floppy Drive oyMdasier -Findex- | 
1 м/кв Controller Clone LItlies 
а Hercules* Compat- اھ‎ Мету 
| pie мава Сага в Ah Claas B Cert 
| è HiRes TTL monitor * Keyboard Lock 
SERVING (green or amber) ы LED's lor Power 
YOu в 2-Paralle! prnt prts Turba and Hard 
SINCE в !-5arial port (2nd Disk Access | 
1980 optional at $29) * 1 yr pris, lab, war | 
‚а = Add-On's 4 Accessories Clone EGA үндей warg ТЫҢ) к AS пер F TAE 
СІШПІРЬМЕРЕТ Star ЫХ-15 ALUM cpa NLO шым 1319 Star ЫВ-15 Si co LO. M wae FT 1200/200 paud miima modem 159 Clone VGA video bound. ҒЫП а ABD res 248 
Printers, Sir ND-5 15045 cpa NLO. wide 38% Panason BX-P'180 "92/38 срв. NLO 1% ТАҚ) 1200: bau mierni) moe 99 Paradise YGA Plus 16, Hr Speed 125 
Su NE- OOO 1446035 cps NLO 317% Star HA- i5 240/60 cos NLO, weeds $43 Panason RKX-PTT81 240/45 co NLO 259 Logitech Mouser (fiis oF serial) BS Tha Complete Fas МЫ inr FAX bed 449 
Star 45-1000 Рагна (жес | 238 Star EZ4.T) ТВОГО cos, LO. 24 pin LET] Pan KX.DT!24 ep LO. 24 pu. 350 Ы гост Mouse (Dus or желі.) 104 inter Abore Bird (9440 EMS mem prd 9 


Star MX 2400 170/87 cpi. LO. 24 pin ixs Star Fi&74-15 ілінтуш wile carriage 579 IBM parallel cable 10 molded ends 12 Logitech салат (400 Det 219 Mah coprocessors аПіурязя Spee on pine 


à i \ . | 


A. This is the fastest ‘floppy PEGCIACULAI 
Interface tape drive around! на | This list Is only a small portion 
E yi of our Inventory! Call us for 
= un all of your soltware needs! 


adapo | (Ñ aoum Tape 522 x n i 
қы Shipping 7 | Уј OME Tapa 130 Totei | кА НАЗ 


= | 
External model now available for only $99 extra! Protection! ЖС oed کر‎ зу. 
uatir "d Tara 
Works on PC, XT, AT's and 100% complete with instructions and dala "Tm LAG, бола ашы и, m &nrland Spent word processor 
compatibles, Connects lo the inter- compression software thal allows up ! IM РІН ТАНГЕ DAC Вазу Bonus Раск... ssi: 
nal floppy (В) connector or the op- to 100MB dala storage оп a 40MB ТЕГЕ mr) us Dest Cae د‎ 
1 | p =) = کے‎ Жы 7 | - j = 4 = 
попа! adapter card ($77), Comes tape and 150MB on a 60MB tape A і ыы E р Desigr CAD 3D v 21 ^ 
VEN Е 250 Walt Mode! | Farmiga ia 
Limited Time pas Fantastic Prices Now On ToS . Messe enippingin | | Mor iiw ) 
2n гурс n DW he lower AF lalan. Gem Oesktop Publisher v. 2 Q with 
E vor "7% d = шш GEM 3 Desktop 
ГІШ ГГУ С.а. en CAD тук! 3 wih Dotplor 
Lrarmrmughik ШІ Esa 
‘For IBM and Tandy Harvard Graphics v 2 ! ........ 
F A O JANB ع‎ A Lotus 1-2-3v 201 
қанат. 5T-508 14 | чы 3 E ы m Peachtree Compleio System It 
MEM XT Ki VT Peacnrnea Double Burdie soltewary 
lor accourming 
артып 5 J~ 7 у - trm PFS First Choice v. 3 0 
бта 57-78 = 47 PFS Professional Filey 20.. 


1211 XT Kit “ + z к a жүт M —— MÀ нА, =. ме 


"Shipped moia нан! eodiect 
H BASE ! 1 1 
| 2 Protects Againal Features Жене адве 
лыш "um Mm + Brownouls ж Two Audible Alarms Wordperlec! v 50 
Анта ST-15TR Amm ET-277R ima ET- zima ST AR а Blackouts * LED Displays Wordperteci Librarg y 70 „a. 


| ALL Bare ALL ХТ Kil ЫРЫ Bare ALL Bare + Overvoltage а Optional Network Port | ' | 
дата Options! 2#таОросы irae ie e T. Fan | | UTILITIES/PROGRAMMING 


We provide The best low cost, high quality, Тай provide software 1б quark The heeds (sorme в Spilis/Surges AS) Millisezond |De- | PN ee 
gccess nard drives lor your IBM, TOC compaàt- drives sell-park] Tandy 1000 requires OMA a Fl | le т 
ible or Taie غر لیپ یا‎ Our XT Armd SCSI kits and БЫНЫ 101- Nol tor EX HX Please өресін EMI paren leri | Desqview 386 wih CEMM 386 
аға complete wilh drive, controller cables and (he computer brand and model when ardening Save on Low Cosi lop pys! | Fastbaca Plus v. 260! . ......... 
inslallatian instructions. We use only brand ST SOG, 4096 and 4144R are ІШІ sze 55", and "i m Laplink Plus v. 20 
now genuine Seagate drives во yc can be ST 1578.45 3". All others are nal eight SW’ Select ihe drive ar dega you wani. pick “ine enciasure and | МісгозаН C Compilar 5 1 
assured ol long trouble-free drive life Data Sizes listed are alter formatting One year paris ی‎ a синч and we I Bau hiana P چوا ید یسا‎ | Microson Macro Assembler 5 ! 
transfer rates as fasi as SOOKE per second — andlanor warranty Sanalaction quar inlet er DEDOS n PEN EPI MERE brane nup, ы м=р алық, M Microsol Quick Basic Compiler 4.5 
T7 l carry п fili one year parts and labor warranty Adag $5 shipping M it Duick c 
MFM. SOOKE ALL and IMB using SCS. WE your money back, maê shipgsng and handling per drive | Icrosntt Шш Campile. 
. 360K 5 25° TEAC 558 bare Tr OA d ubt, 
720K 525- TEAC 55F bare .... Norton Utihties Adv ШТА 
3 AC паге 2. | Am. amu 
- ға ғ ж "t 720K 35" TEAC 35F bare... . prasom Plus -... i 
ame J Prpa) ; „ FE" 3G | 1.444 35" TEAC 35FGH раге... : E 
dire RLL а | м ғ г “- 8.25" mounting brache! (or 3.5" drives 2 GAMES 
کا‎ Шаа Ҹа | a S S. Moe kar vay Hoy апа power adapter Specily b ge Chessmaster 2100 , 
or black faceplate) Р Ae 
" These units are completely assembled wilh brand new Dual 3.57 extemal case/power supply Use with one ar | D re тї 
Getihe М | drives and come ready to install For IBM XT s, 100% hwo 3 5^ drives (narirontal) |... ,. Kings Chest |, Il, ili ar Tv 
Best ^ compatibles and Tandy 1000/1000А. SL. SX. TL, ТА Dual 5 257 same as above excep! vertical Mah Blaster Plus 
for Less! Please specify [he exact make and model of your IBM axternal floppy cable for С/О DB37 required : 39 Print Snap Bundle 
computer, One year parts and labor warranty (Add $10 for опара Stainless Steel cower) 


UL 


за 


а сасне comeurens ORDER ТОШ ГНЕ --m mm 
NETC молы. Бл i. 10-3 кт | 
one опо 3 Meses Tees 75222-3957 Сай from anywhere in Bat ower 48 rintes and Hamel, 3 
ax 214-634-8309 | EE 
"p US. an ON For information э chic 800-527-0347... "77 9 TeleCheck 
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25MHZ 80386 MOTHERBOARD 


Faster Than The Everex Step ™ |! 
6.2 Mipe! $1499 (ОК) ary 1 


*1 Year Full Warranty 
*72 HR in-Circult 


Corea, SIMM Modules 


20 MHz also available 2560 x 9, 100ns-$48 
1M x ï, 100ns-$150 


46560 Fremont Bivd., Sulte 118, 
Fremont, CA 94538 
TEL (415) 623-9162 FAX (415) 623-0462 


Novell, OS/2, and UNIX are registered trademarks 
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SEAGATE FAX 
$220 Toshiba 3300 ...$798 
$255 Toshiba 30600. . $1035 
$311 Panafax F100 ...$835 
$327 Sharp UX .. . .$817 


HAND SCANNER D.FI. HS3000 PLUS  .. 
HAND SCANNER LOGITECH 

SERIAL MOUSE LOGITECH . 

BUS MOUSE LOGITECH 

MOUSE D.F.1.3. BUTTONS W/SOFTWARE . . 
MOUSE D.F.1.3. BUTTONS NO SOFTWARE . .$31 


10 pieces or more, exrept fax, 
all products are 100% IBM compatible. 
Check for more items. 
1-800-683-2255 
Tel: (305) 477-3929 
Fax: (305) 477-4326 
TLX: 159292NAGANH UT 


Hagan Corporation 
8021 H.W. 14ih St. 
Miami, FL 33126 
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Complete Telephone Management System 


Tele Gene 


Sophisticated Voice Mai! and Call Processing 
with High Quality REAL VOICE Digital Recording 
for your РС, XT, AT or Compatible 


VOICE MAIL 


diia du th 
Passwords - Multi-User - 
Box Capacity - Remote 
Touch-Tone Access 
This изре Also Features _ 
includes circuit boo 2 
ADVANCED CALL software, phone cable: and 


PROCESSING external speaker 


Search/Sort - Caller Computer Touch: Tone Interachon 
* User-Definable Voice Prompted Menus · Call Forward’ 
Cail Distribution: InOut Сай Logging - Outbound Timed 


Calls - Automate Attendant and Моге! 95 
Enjoy the same benefits and features :279 
of Systems 25373861 


лр Se 


Multiple Unit Discounts · Dealer Inquires 
250 Technology Circle Scotts Valley. СА 95066 
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GANG PROGRAMMER Does 
50,000 EPROMs A WEEK! 


The only programmer under $1000.00 that 
withstands heavy duty operation. Easy to use. 


Fastest possible programming speed.” 
GANGPRO-8™ is a sure bet when reliability is 
what you want. All this plus а one year warranty 
and update for only $995.00! 


Circle 163 on Reader Service Card 
(DEALERS: 164) 


LSPC SERIAL/2 
HIGH SPEED DATA 
COMMUNICATION CONTROLLER 


e Synchronous Fuli Duplex Serial Controller 
(282530) 


e Max Data Rate of 400 Kbps Externally 
Clocked 


e Support For Two DMA Channels 
e Designed For The IBM PC/AT™ Bus 


'" "ІВМ PC/AT 15 a trademark of 
intemational Business Mactwnaes, Inc. 


Computer Modules, inc. 
2348C WALSH AVENUE/SANTA CLARA, CA 95051 
TEL: (408) 496-1881 FAX: (408) 496-1886 
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4-MEGABIT PROGRAMMER 
for IBM XT/AT $245 


30-day money back guarantee 
2716 to 274001 incl. EEPROM/CMOS 


High s ramming algorithm 
Intel cheapie Tam ry files utilities 
87C51/51 & 41/42/48/49 adaptors ^ m 


Eprom emulator ada 2 2716 - 272 
Industrial Model 


Concom 28, 
41 
аз e HO (604) 251-1514 
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STAND-ALONE UNIVERSAL 
PLD PROGRAMMER 
Costs Less, Performs More 


Palpro-2x™ is an intelligent programmer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $795.00. 


OGICAL 7 
L Lauder 

(305) 491-7404 
DEVICES. INC. 1-800-331-7766 


Circle 165 on Reader Service Card 
(DEALERS: 166) 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Mark Stone at 
603-924-6830 


BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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A Real Breakthrough—No Bull! 


20 MB HARD DRIVE $89 


* Turn your 10 MB Hard Drive into a real 
20 MB Hard Drive! 

* Qur easy to use software is not a file 
compression program and it's not 
memory resident 

e Use it once. It actually changes the 
physical characteristics of your 10 MB 
Hard Drive and makes it a permanent 
20 MB Hard Drive. 

e Your programs will work normally 

* Works on any 10 MB hard Drive. 

¢ it's true-Money Back Guarantee! 
Order CONVERT? today! 

We pay S & H. Mail $89 to: 


| 3240 Dueber Ave. SW. Canton, OH 44706 
216-484-5320 
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Compu$ave 1-800-877-8855 
Give us a call about our LEASING program! 
International Orders, Government P.O.are Welcome! 


Phones are open: Mon - Fri: 7 am - брт, Sat: 9 am - 2 pm. Mail address: 4207 5. 37th Street, Dept B-9, Phoenix, AZ 85040. Prices 
reflect cash discounts and are subject to change without notice. We do not guarantee compatibility, DOA's are replaced or repaired, 


апу return requires a RM A2, Our Service dept. number is (602)437-4856. MasterCard, Visa, and American Express accepted. 


INTERNATIONAL ORDERS PLEASE CALL: (602)437-4855 ммс 
OUR FAX LINE IS READY FOR ORDERS AT: (602)437-9685 _ MAE) ac us 
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IMAGING CARD 


• Dual camera inputs 88 

e Composite video in/oul 

* 255 x 240 resolution 

* Digitizeidisplay at frame speed 

* 16 Meg. color palette out (DV-02) 
e Externai trigger input option 

e PC/XT/AT compatible 

* Complete with software & library 


DV-02 &-bit 256 gray levels. $849 
DV-03 6-bit 64 gray levels. . $549 
VISA/MC Demo disk available | 


Control Vision ӯ: | 
PO Вох 596 Pittsburg KS 66762 
800/292-1160 316/231-6647 


Circle 82 on Reader Service Card 


ШТОБ) ол аты 


naar POM 

B ir ше өү! ا‎ e МЕ Гот ШТАТ. or 

ABEL LE. Se == Rest! gm коё 

B ce оран | B nam rm mam 

alu ud‏ زا ہا اس ہچ وھ ا заар Roms‏ کے 
а (=. йшй Mp агаш дз]‏ جد = 


bam muy 
ars Тес 15 om "ig ата sin Jut ea dius 
ا‎ e (cmd Sf TE DTE Ae аын е ће (LC 


Pw “= ASK FOR TOUR FREE DEMO DISK 
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DCI 286/12 IBM Compatible 


* BEBG Proceasor Operating ші 612 Mnz 101 Keytronic 

* 5129 PAM axpandabie іс 1 Mb on board. ОЛ WS 

+ 12 Mp oo | 44 Flopes Deos 

‘diesen DigiLal WAZ HOOFD Control 

* Clock Calendar wi 5 ұлым bariy 

- 220 Wan Piwa Supply ^ БОГАТ FPP Балқы» 

= Eie Foll or Lira AT Cone 

= Мапе in USA, ЕСС A А B. Tros Phoenix BOS 
20Mb асыр form АСЫ 28ms 

Moro 1141" 1414" 4 

EGA 1641" mat 

YGA 1774" 908" 

SVGA 1872" Ж 


ОСІ (409) 756-0004 - 30080 Weel Davis - Conroe, TX 77304 
"AI pices cash or check (Жү & Corp duacounis amable 
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s dnd HAFAN ІРІ 

a PEUT qnomm 

ek Myo Sh Supp ian 

т Era pef ener mapu 
"nag penes „ЈА EA, cfr n 
кыл! НА 


Shii only $228.00 QTY f 
Call Mow! (60d) 459-12 i 


ЕМІ Il x 5 а leh Qt 
kib dg W aaa dno 4 437 $595 кєзї = ШЕ! Наз 
байр йг $285 


[b Binary Technology Inc Р 
E > mm 


SI Ki M BO/ 300 SCALL 

1MBIT œ» $14.25 

514256. o. 51475 

41464 isons $ 475 
120 $ 4.50 
1500 ы 

10S 


150п5 


LL 
ту 
= 


x 3 


ا d‏ ا ای یں LE‏ 
ғ‏ 


Tp = Сау of nustry CA 91128 Т Tel 018-369-2685 | 
(8001 892. 8889. {600) t 882. 8181 


+ а -— Мыш == өсе PS Ғтаза шқ э, Lim: m 
шы Eum — [E dL o e фт чата Мане, жо г 
m 


гз ы 
ri PI PUERUPE Сі e 


| i La a 2 р же 
D 5^" $1650 
[Ж] аси 91955 


& other 


XT/AT Compatibles & 356 Computers | 


CALL for LOW PRICES 


Gov't, Corporate, Schools, Dealers, 
& Export INQU TRIES WEL COME. 


БОРАН inc. 


Ехо иб md Road, FREMONT, CA 4355 


РН: (415 551-3 ШІҢ FAX: (dial ЛЗ 2241 
КЕКЕ UC] 
VISA, Master Cord ui cepe LIT 
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$ ] 99 Less than 200 
Sold 50 per pack. Black Shell, HD" Screen. 


For use with: IBM PS/? models 
30-286, 50, 60, 70, 80 and other 
2.0 MB. 3.5" DS/HD drives 


Toll Free: 1-800-258-0028 
Free Catalog. 


Foreign Inquiries Invited. 
Minimum Order $25.00. ЗАН: F.O.B. summ 
Grand Rapids, MI. Prices Subject to Change. 


ШІ Precision Data Products" 
ІІІ РО Bow B367, Grand Rapes, ШІ 48518 
P 2123-&45-49080 = B16-452-3457 
| FAX: 616-452-4014 


KEYBOARD & MONITOR 
500 FEET AWAY - ALSO 
DRIVE MANY MONITORS 
AT ONCE — CALL FOR 


FREE CATALOG 


== NETWORK 

TECHNOLOGIES, 

wee es INC. 

19145 Elizabeth St., Aurora, OH 44202 

US 216-543-1646 or BDO-RGB-TECH 

UK 0245-880478 

PARIS 331-47632789 

GENEVA 022-431124 

CANADA 416-677-6500 

MUNICH 0190811234 
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ALLCON 
Alarm-System 


1$ /CHANNEL! 


lor PO OAT. Soh- S Hardi are, 


140 ch. TTL sig. 1 board $199 
320 ch. TTL. sig. | board $3909 
608 ch. TTL sig. 2 boards 5599 
| 3 ch. TTL sig. Composit output. 
маа! y 1H EIS a Exe bun a lji b ИНЕП |] 
Pros тш tM Sg alu Ph Num IM iur 
Speciality: Software for Controlling. 


_AuLregulator AB 


Li кит Sexo 
ba 11 i | | 1 
1.1 + des 47-45 uj чї 
ү! 11 " abi aum x 


Estab. 1967. VISA/MC CHECK 
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SEVERE | 


Everex 
mr ерут 12 & 16 MHz & 20 MHz 
PS/2 model 30/286 .....,.... _. eg HAM 
PS/2 model 50/30 meg 2395 el 1 РОМ Call! for 
PS/2 model 70/60 meg ...... Enhanced keyboard | 
| Р5/2 model 80/40 meg . 1.2 MB floppy | your 
PS/2 model 70/120 meg DOS/BASIC configuration 


PS/2 model 80/115 meg .. 


Call for other models y" [ FU | 
_ І | Step 386-20 MHz & 16 MH? & 25 MHz 


Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 


ү, | S/P, C/C 
| 386 5 40 meg . SINCE 1 983 Enhanced keyboard 
386 20E - 40 meg 1.2 MB floppy 
286E 40 meg... .............. LAP- TOP DOS/BASIC Call! 
| 386 110 meg/25 MHz........... 
Portable ІІ 40 meg/12 MHz... . 4095 SLT 286-4 ‚Сай 


CARD & MONITOR EXTRA | Toshiba T1000 M PO Са! | 
Call for other models | T1200F . “Toshiba: . Call | AST 
| T2008 ......... Sale!...... са 
N { һ T3106. Gall for cau AST 286 model 140X ...... 
acinios T3200-40 Meq....... ІІ! T s Call | AST 286 model 80 
T5100.....,.. а Са ble lind аны 
Mac-SE/20 Meg "ded a Cal | AST 386 model 300c 
Мас-1/40 Мед К Zenith Supersport pa Sc aN d "P 
Mac-SE-2DR | | coena ЕЧ die eg 
Call for 60 and 100 Meg Sone 20 We ee rns | CARD & MONITOR EXTRA 
Lazer NT mn Bunt Nue ero ne DR CALL FOR OTHER MODELS 
КҮТУ CDM — 
АЕ 213 E -2475 
WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
ше ENS NEP шш" Қаша 
GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 
SOFTWARE SPECIALS NS PRINTERS LASER PRINTERS 
dBase IV . 2. 485 EPSON HP Laser tl 1645 
ere ч Wordperfect 2... 29% NOVELL | хо лө || НР Desk Ја. 695 
a VGA Wonder p Aldus Pagemaker . . 495 LX-800/L0-500 — 195/315 Panasonic 4450 . 1395 
Everex EGA | a ЧЕШИ a. х Authorized | :о.ззолоѕо. 52575 | мы ek = 
Talung 16 bit Кы - Dealer OKIDATA | ег 
Quatro ‚........ 145 | 
320/321 ,,... 959/490 | can x ala 
| же аул | anon Laser , ба 
MONITORS FAX MACHINES mae EE... Р | 
[кеу әсе тар 0 Ji ns | 9603.20... 105 | مو‎ р 439/595 || MODEMS 
Nec Multisync 30... 649 Шр соза ЙЧ | BOD. n: 145 j | 
Nec Multisync Plus 899 Canon .......... бай | 802878. 05 s 8 | 351-5Х 350 CPS. 929 || Everex 1200 Int ag 


Brother ... Call | Rae > a, F3 BROTHER || Everex 2400 Int. . 159 


AICAO ees eee Call | 8038720 su. -475 | 1709-9 PIN... 425 || Hayes 1200 B 299 || 


Murata... ... бай | 8036725. . .... . 525 be fen 
| 80287.33 ` gag | 1724-24 PIN . .595 || Моге in Stock Call 


Nec Multisync ХІ-19” 1995 
Samsung ЕСА .. .., 359 
Goldstar VGA 115 


WE ACCEPT CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & 5% on American Express 


wo COMPUTERLANE 


HOURS: 1-800-526-3482 (Outside ca) 22107 noscor sivo 


М-5 9-6 (818) 884-8644 (In CA) Ya BLOCK W. OF TOPANGA 
CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX) | СА 91304 
CALL FOR VOLUME DISCOUNTS Compag is a Registered Trademark of Compaq | 
CONSULTANTS CALL FOR PRICING Prices subject to change without notice IBM is a Registered Trademark of International Business Machines | 
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PROMPT DELIVERY!!! | 


SAME ae el SHIPETNIG (USUALLY) 
8 SHOWN lor JULY 30, 19% 


` OUTSIDE OKLAHOMA: NO NO SALES TAX 
DYNAMIC RAM 


8.9 
о 


д 


41264 о 64Kx4 120 
ЕРВ 


27C1000 12вкхв 200 
27512 64Kx8 
27256 32Кха 150 ns 
27128 16Kx8 250 
STATIC RAM 
62256Р-10 32Кх8 100 ns 
6264P-12 вкх8 120 ns 
6116АР-12 2Кх8 120 ns 


ыу 
T 
~ 
E] 
o 
т 
© 
- 
Гы 
ж 
ез 
© 


80287-6 
$125.00 $215.00 80387-20 80387-33 


8087-2 


MasterCard VISA or UPS CASH COD 
MICROPROCESSORS UNLIMITED, INC 


TERR | eces or mac” (918) 267-4961 


No minimum order. rsss proms subyect ю change’ 
Shopng ыны prva petit iy pecking таштан 
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RS-232C/422A USERS: 
BI-DIRECTIONAL CONVERTER 
for EXTENDED USE 


Convert RS-232C to 
RS-422A and/or 
RS-422A to RS-232C 27 
oniy $48. 9 б MODEL 422CON 


hrst-qualtty. versatile 
up to 4,000 fest! Ви rates up to 


Paqures 12V DC at 100 та Optional power supply available for 
оту $14.95. 


ee Direct from карас uy ME да 
E- SHIPMENT! МО кб ЕЕ 


Rsquosi eur FREE listing B а B ELECTRONICS" 
-H:i comprehensive line of R$-232C iatertace and 
огр) pened 


hd 
| "Terras Vea, MC. сма олке pastpast. РО s р 
Lodi ET FP Û a ран taa 


Н.Н electronics 


4002.) Baker Road, РО. Box 1040 е Ottawa, IL 61350 
Phone: 815-434-0846 
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TOSHIBA 
LAPTOPS! 


FACTORY - DIRECT PRICES 
Rock-Bottom prices and immediate 
availability on all Toshiba laptops and 
accessories. We are Toshiba's largest 
factory-direct dealer in all of California. 
All orders ship in 24 hours! Printers, 
Lancards, both dedicated and non- 
dedicated modems, tape back-ups, 
battery packs, memory boards, etc. 
Just a few samples of options 
available. Call today for a complete list 
of all options and most current pricing. 


TOTE-A-LAP 
1501 EI Camino Real 
Belmont, CA 94002 

415-591-1671 
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EZ-WRITER 


(E)EPROM Multiprogrammer™ 
DATA V/O 212* Performance 


a $995. 


@ Supports 
(EXEPROMS 
up to 40-pins. 
Ф Stand-alone or Remote. 
© 40-pin Micros Opt. 
€ SET/GANG 4(E)EPROMs Opt. 
@ Parallel port for Fast Up/Down Load. 
e 256K bytes, expandable to lómegabits. 


1-800-523-1565 
ШШ асса 
Еах: Ды, 994-3615 


* DATA iD ûû û i иней! "% oi DATA LÙ Carport 
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THE DXFHandler. 


by IMAGEN£T 


The global converter for AutoCAD 10 
DXF files ! 


ELIMINATE THE HOURS OF PAINSTAKING LABOR 
INVOLVED IN IMPORTING AUTOCAD RELEASE 10 
DXF FILES INTO YOUR PRESENT CAD SOFTWARE?’ 


The "DXFHandler" was created to resolve the incompatibility 
of 3-D AutoCAD Release 10 DXF files with prior versions 


of AutoCAD and other CAD packages that accept this neutral 


data translation file (DFX) format. 


Mow. AmpgCAD is а regumered trademark of Agiodesk, iac. 
CV CADOS & CV Personal Designers ore regrntered trademark af 
Computer vice Prime lac. 


$ 79.95 


SYSTEMS, INC. 
200 Brevard Avenue Cocoa, Florida 32922 
(407) 632-4333 Fax (407) 632-7632 
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386-25 COMPUTER - KIT SYSTEM. CALL FOR PRICE 
ә inei 90386-25 CPU with 32 KB CACHE memory 


OTHER PRODUCTS 
KD5208 SINGLE. BOARD CONTROLLER . 

inis! 8052 based sngie-doard contro иё 10 ûf 

8 channel A/D. corverier 40 КВ memory 24 PO 
EPROM WRITER CARD: 2754/77128,/2725 8/87 90/8751 

KUSTEM DATA SERVICES, INC. 
4 HUDSON COURT, CRANBURY, NJ 08512 
TEL: (609) 799-2963 FAX: (609) 799-5416 
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8051, 8096, 68HC11, 68008 
SINGLE BOARD COMPUTERS 


We feature a series of single board 
computers for process control 
applications. Available as bare 
boards or assembled and tested. 
| Optional EPROM resident System 
Monitors and BASIC interpreters are 
also available. 


ALLEN SYSTEMS 
2346 Brandon Hoad 
Columbus, Ohio 43221 
614-488-7122 


OVER STOCK!! 
High Density Dynamic 
SIM/SIP Modules 


Price List 

DRAM SIM/SIP—Standard —Modules 
Organization Unit Price 
(1 Mega Bit (DIP) х 8) $155 
(1 Mega Bit (DIP) x 8) 158 
(1 Mega Bit (5ОЛ x 8) 160 
(1 Mega Bit (SOJ) x 8) 160 
(1 Mega Bit (SOJ) x 9) 160 | 
(1 Mega Bit (SOJ) x 9) 
(1 Mega Bit (SOJ x 18) 


(1 Mega Bit (SOJ) x 8) 
(1 Mega Bit (SOJ) x B) 
(1 Mega Bit (SOJ) x 9) 
(1 Mega Bit (SOJ) x 9) 
(1 Mega Bit (SOJ) x 18) 


TermoTrol Corp. 
Subject to prior sale. 
Call 1-800-345-4184 or 213-284-3242 
order by phone MC Visa Amex or C.O.D. 
Two Year Warranty 
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UNIVERSAL 
PROGRAMMER 


ре оцга 
Fie Pers, 
PAL,EPLD, 
GAL,PEEL,FPL, 
BIPOLAR, 
8748/51 SERIES. 
die TTLACMOS 
and D/S RAM. | 
$ 545 Complete. (алау) 
programs E(E)PROMSs upio 2M Bits and 16 Bit wide. 
16Ва- and 32Bit- WORD SPLIT & 4-GANG adaptor. 
programs РА1 (22V10) (rom AMD, MMI TLNSSAMSUNG. 
supports PALASM2/CUPL/ABEL/ORCAD ЈЕРЕС files- 
- supports VERIFICATION using TEST VECTORS 
- programs GALs & FPLs from LATTICE,SGS,NS,SIGNETICS. 
- apport RALs іа GAL (16V8,20V8) devices. 
~ programs EPLDs from INTEL ALTERA, ATMEL, CYPRESS 
¬ programs PEEL from ICT-HYUNDALGOULD(253273). 
4 programs BIPOLAR PROM: 
- programs SINGLECHIPs 8748,8751,87C51 SERIES including 
87C451,87C751,63?01 X/Y/V 63705 V with adapiors. 
« tests ICs (TTL,CMOS) & MEMOR Ys (upto IMB) 
wah USER-DEFINABLE TEST PATTERN GENERATION. 
Наречені Farallri [анас бс d SY | гт аш lor Mew Forms 


XELTEK [BOE 541] - 19775 (Той (Pree (теті 
471 SAFENA СТ #26 TEL: (408) 711-4095 
SANTA CLARA. FAX: (408) 727-6996 


СА Жн COD, VISA.MC,AME X 


Circle 323 on Reader Service Card 


BEST BUYS FOR 14 YEARS! 


JADE COMPUTER COMPUTER 


Monttor Optiona! 


25 MHz Cache 


52498 


—FIRE BREATHING 386-- 


--286 POWERHOUSE— 


- 80286 processor running at 
12 MHz or 20 MHz та + чен чка 


—A PROVEN BEST a N 
кгоргосеѕѕог . 150 watt power su 
| з 4 О МН: ord TT MHZ . 8067 socket 


; - Clock/Calendar running at . Full size case 
|. sor . Front panel display Br state ° 101-кеу enhanced iios] "P MMzor25 MHz. One 32-Bf. Five 1680 
. 5.25” 360KB RAM Drive ‚ 101 Key enhanced keyboard 21 г BIZK RAM expands to 4 MB. 200 watt power suppl 1 МВ RAM expands to 6 MB Two &-Bit 9075 ; 
„ Dua diskette drive controller . Serial RS-232C port E i T Or 1.44 MB drive Norton 51. 137/20.3 . ал аыл м . 101 key enhanced keyboard j 
. Parallel printer port ‚ Game Port Floppy controller : Landmark 16/25.9 112 MB or 1.44 MB дпуе > 200 watt power supply 


. Eight XT expansion slots — . Cicok / Calendar . Six 1-Bit & Two B Bit 


itor & Hard Drive Options . 1:1 Interleave Hard Disk — - Clock/Calendar 
Monitor a 


‘Floppy Disk controller . Norton 5.1. 23/31.6/31.6 


30 Monitor & E . 80387 socket . Landmark 255/32.6/435 f 
үлен megabyte | Megabyte пору | «s Drive Options (12 Mm © Î Monitor & Hard Drive a (20 Mz) 
Complete Monographics System Militis | мазы, 2% ор 
СЕ азуы Megabyte |. 
5648 | $798 | 5848 K- T1278 | System 2 | piat У da M onographics System | 
Complete Color System 8 1278 | "1 498 |. $1698 | $2958 | $2298 1 
748 | 2898 | 948 ||, аа 1 УСА 5 | ce a rn |: 
жүз: $1648 | 51898 52678 |. 
Complete VGA System $4 998 | $2398 А) 267 гі 
н ——- zs ына Sten Add 5198 For 25 MHz add $298 25 MHz Cache add 898 : 
mme — € cum 


S.L Waber 6 outlet ............. 318 

Isobar 4 алеї................. 548 Modems 

Isobar 8 олес................. 68 1200 internal w/software ........ 548 
Isobar modem protector ......... 524 2400 internal w/software........ 588 
Tripplite Line Stabilizer 1200 baud external ............. 588 
600 Watt Line Conditioner ..... ,,998 2400 baud extemal ............ 5148 
1200 Watt Line Conditioner .,...5158 2400 PS/2 intemal ............ 5198 
1800 Watt Line Conditioner ..... 5188 Intel 24008 for PS/2 .......... $278 


Trippiite Battery Back-up 


450 Watt UPS ................ $398 
790 Watt ЫР5................ 5498 а amm ical 
©: 1200 Watt UPS..... И $698 ЗЕР Бо 
Roland DXY-980 n intel 
/SEC m Logitech 
| дыш с Тқ ER 8087........88 80287-12....5278 LogiMouse бепгі................ 368 
HPGL Compatible mx B0872..... 5118 80387-5Х ....5318 LogiMouse Hi-Rez,Bus ........... 588 
E Hold Down Ж5 80871..... $158 80387-16....5348  LogiMouse Hi-Rez Senal..........598 
Electrostatic Ho 8 80287 5128 80387-20 . . . . 84 

Parallel and Serial Input gH. su a oc Scanner | 
Digitizing Capacity : 80387-25.... Complete Hand Scanner....... ...98 
—— em 80287-10...5228 80387-33....°598 |ogiTech Scan Мап............. 248 
p E аны ПТ Соргосеѕѕогѕ In Stock. Call Diamond Flower HS-3000 Pius ...5228 
<a, —— — —À AR —————————— ———————É—— 

| гы 
California 
Torrance, Costa Mesa, Woodland Hiils 
Kearny Mesa. Sunnyvale 4901 W. Rosecrans Ave. Box 5046 Hawthorne, California 90251-5046 213-973-7707 
T" m Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 
ison, Houston 


Georgia Arizona 


We accept checks, credit card or purchase availability subject to change without notice. 
Smyrna Phoenix 


TENTS ue orders from qualified firms and institutions. Shipping and handling charges via UPS 
Not all items in stock at MARKETING counew Мо surcharge on credit card orders. CA., TX. ground 50€/Ib. UPS air *1.00/lb. Minimum 


our nine retail locations. GA. & AZ. residents add sales tax. Prices and charge 4.00. Fax machine 1-213-675-2522 
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372 INCH 1.4 МВ 


ISKS FOR ONLY 
ONE DOLLAR! 


New Invention Makes It Possible! 


Do you use the new, high capacity, 31/2 inch disks? If so, you have paid four, five, even six dollars 
per disk! Byte for byte, that is as much as SIX TIMES the ‘old’ 360K floppies. Now you can convert 
all your programs, data, and files to the new format, WITHOUT PAYING THESE PRICES! 


HOW IS THIS POSSIBLE? Have you ever tried to format a regular, ‘low density’ 32 inch disk 
to 1.44 MB? Of course you have! It doesn't work! The computer gives an invalid media error. Our 
company was putting in a large network of IBM Clones. We have grown from a small company 
to a million-dollar corporation in two short years, and we didn't do it by wasting money. So, of 
course, we tried to use the cheap, 720K disks. Total failure. 


ENTER OUR CRACKPOT ENGINEER. Our Crackpot Engineer wondered what was the 
difference between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE 
WHATSOEVER! Yet, they would not format. Why? Then he started examining the plastic housing. 
And he found the difference. It is NOT in the media, IT IS IN THE PLASTIC CASE! 


TOTAL FAILURE! Our Crackpot Engineer (among other things, he invented the Electronic Flea 
Collar) sent а brand-new 720K disk to our machine shop, and asked them to modify it. They did... 
and the DISK IMMEDIATELY FORMATTED! But, within 10 minutes of use, it totally failed. It lost data 
all over the place. Back to the drawing board. The disk was dis-assembled and examined. it 
was found that, in performing the conversion, a microscopic piece of plastic had entered the 
housing, and totally ruined the disk. It was obvious that, if the conversion could be done reliably, 
И required extreme precision. 


ENTER OUR OTHER CRACKPOT ENGINEER. Our president is a mechanical engineer. One 
of the best in the country. While a research scientist at Colorado Schoo! of Mines, he completely 
revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with 
a solution - a precision tool which could perform the modification EVERY TIME and leave no plastic 
particles which would damage the disk! 


MONTHS OF TESTING. we then commenced on a testing program. We modified and formatted 
thousands of disks, and tested them for data integrity. Out of one thousand disks, one would not 
format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer 
with a bat file which copied data to a disk, read and checked every byte, then copied the data 
back 1o the disk. The program ran 24 hours a day, for TWO SOLID WEEKS without even one error! 
We were finally convinced that the procedure was reliable enough for a product. 


OUR OFFER. Here is our irresistible offer. Purchase our DoubleDisk Converter for the price of 
$39.95. If you are по! COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! 
What is more, if a disk ever does not convert properly, send us the disk, and we will send you 
a 4.44MB disk from a major manufacturer in exchange! 


YOU CAN'T LOSE! vou will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 
FIRST TEN DISKS! from that point оп, it is all profit. After converting only 100 disks, and after deducting 
the cost of the DoubleDisk, you will have saved AT LEAST $425.00! Quite a return for an investment 
of only $39.95! 


CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply call 
our 800 number. We accept all major credit cards. Or, return the coupon below, and we will 
ship you one immediately. We Will gladly accept your personal check. 


24 HOURS ORDER TOLL FREE - 1-800-537-4226 7 DAYS 
(In Colorado call 303-872-8945) 


YES! | want to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! | enclose 


only $39.95 plus $3.50 Shipping and Handling (California residents add $2.40 Sales Tax) for each 
DoubleDisk Converter. If | am not COMPLETELY SATISFIED, | will return the DoubleDisk for a FULL 
REFUND! If any disk ever fails to convert, | will send it to you and you will IMMEDIATELY send me 
а 1.44MB Disk in exchange! 


Name |. | | | | | | |  q Address 
Ciy бі. . Zip. | |  ) Telephone 


Send To: Biological Engineering, Inc., DoubleDisk Offer 
2674 Main Street, Ventura, CA 93003 Phone 805-644-1797 


PACKED ін LOTS OF 100 WITH rWEC ENES لبا‎ 
Lots of 100 — 496 ہے‎ Lots of 50 — 596 
Ші ol 200 - 25% 
' 05/00 720K (1MB) 55% сір. Level 


Lots of 100 — 7% Lots of Е _ 85 


Lots of 1,000 — 216... 


Lots of 500 — 896 ..... 


2,9 / High Density 1.44MB (2MB) 
Lots of 100 — $2.50 ....._.... Lots of 25 — $3.00 


800- 288. 8025 


12132 Sherman Way 


N. Hollywood CA 91605 • VISA- мс. 
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Modular 
I/O board 


Single-slot Qua Tech РХВ-72] 
for РС-АТ has 72 digital 1/0 
lines. Connect three choices of 
data acquisition modules. 
Supports Labtech Notebook!” 


For order inda, call: 


1-800-555-1170 


ОША TECH, ING 
ArH E Exchange Stree 
Bk ror ГІН аа, ЗС 


Latitech Aotehook is a Iractemark 
Gf Laboratories Technologies Corp. 
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E/EPROM & MICRO 


PROGRAMMER 
$895 = 


ШЕР-ІАО) includes. software, cable, user's 
manual, 2 free software update coupons, 
foll-free technical support, one-year warran- 
ty & a uaconditional 3O-doy monay back 

varamies 

@ Programs 24-, 28., 32. & 40.pin E/EPROMs 


BSupports 874X &  B75X зеге)! 


microcontrallars 
Ш Connects to a standard parallel port 
Ш 32.pin model, EP-132, available for $695 


The Engineer's Programmer™ 


CALL TODAY 800-225-2102 


PLL Ld 
BP hickosystems 
10581 Haddington, 8190, Houston, TX 77043 
713/461- 430 FAX 713/451-7413 
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“Lots "E 25 — n | 


1 MB X 9 - 80/100NS 
256K X 9 - 80/100NS 
1Mbit, 41256, 4164, 41464 
Get The Memory You Need 
At The Price You've Waited For. 
FAST SERVICE 
LOWEST PRICES IN USA 
| 914-565-7080 | 
VISA C.O.D. M/C 


VOLUME DISCOUNTS AVAILABLE 
CALL TODAY FORLOW PRICE QUOTE 


DELTA COMPUTING TECH. CORP. 


252 North Plank Ad, Via L. Landucci No 26 
Mewburgh NY 12550 50136 Florence Haly 
PH$ 014-565-7080 Рн 38 55 678 045 
FAX 814-565-TOA2 FAX 38 55 666 B42 


UPGRADE YOUR 
386 TODAY! 
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2 parallel, 
2 serial, 1 board 


Qua Tech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combination 
of R5-232, 422, and 485 com- 
munication. All ports address 
selectable. Interrupts sharable 
and selectable. 


For order info, call: 


1-800-553-1170 


QUA TECH, INC 


VBE Earchange бегет 
Akram ТІН 437308 


” Voice Май 
System 

> Call 
Processing 


Telemarketing | 


* Order 
Processing 

Cali 
Distribution 


Programmers 
Tool Kit 


= Согтріеіе m $095 


== HGH f UTH 


vie 
зылат 


Starting at PLUS 6 S/H 


TALKING TECHNOLOGY, INC. PP) 


4393 PIEDMONT AVE., OAKLAND, СА 94611 
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TEAMS: No aione ал VISA "E erar Di AMEX КІШ! 
2100 PC's ж г 


| Toll Free Order Line 
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* FREE! FLIP'N'FILE 
FORMATTED DISKS AT 
UNFORMATTED PRICES! 


05-00 ти Quanity While Supplies Laer’ 05-НО 


5,79* ...9 28" 3M Disketes 10/ Box... *11.29 
11.39* .. 55 зм diskettes 10/80... “26,49 
17.99 вос" 3M Disketes 10/Box...,. 1 | 


DC-2000 14.49 DC-600A 
DC-300XLP ... 18.49 DC-6150XTD .. 


ЗМ Compac Тар" 1/2" DEC ТК-50 Tape-min 10. . . 25. 
ІВМ 3480 Таре Gartndge-min 20... ! 
| 3M Mag. Tape with seal 2400-mn Їй ......... 12. 


Quantity Discounts Available 
„5 25° BASE Diusxettes 10/ Box . 
350° BASE Diskettes 10/Box . 723. 99 
BASF 5 257 05-00 No-Logo Bulk 
"77 wilh Tyvek sleeves, labels & WIP 


. BASF Branded 526 15/2D/48TPI Све 


" Verbatim DataLifePlus 


Teflon! ‘Preformatted 


5. 79 s md 529 ValalitePius IBO... 


| 11.29. „.. 2.50" DalaLite Plus 10/Box . 


Ё Verbatim баай le Golor Disks 525 
6.43 ' 25/20 10/Вох 


D5-HD | 


25" 0S/00 10/вох ..... 3.29 
25" DS/HD 10/Box ..... 6.39 
05/00 19/Box . . ... 9,49 

" DS/RD 10/Box..... 23,49 


аа еі Nc 


2525 05/00 $25 DS/MD 3.50] DS/DD 350" DS/HD 


579 1139, 1159 26.99 


25' DSIHD 
3M Highland Orskeltes 
ЕКТІ 222 6,79 


3 3 50" DS) 00 a 450° DS/HD 


| 9.29 | . Brand Name 10/80х ,...., 22,49 


| 525" OS/DD 525" DS/MD 350" 05/00 3,50" DSJHD 


.32* 72* 79 2MB Box/ 10 
"5 287 Col 9000 46 tor Tyvek sleeves 8 labels 23.48 


525 DS/DD 525° 05/Н0 350° DS/DO 350'DS/HD | 


.27* .55“ .77 1.95 


"Bulk disxetles include sleeves. lapels and wip fi fabs 5 
1, 
- жерин] Tusm асл шн Net X) Bank malt 
n "i PM Shipping: т ТІКІ or lawe dexs Май 
ШАП ac ийе ДЫН! P bv (аж! VES ү 100) ^n 3*4 
= nn 2 сазы adi ! a ТЕГІ 


Information Ling 


1-801-255-0080 
_FAX-801-572-3327 


1-800-523-9661 
TLX-9102404712 


A DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
213 Cottage Avenue 
P.O. Box 1339 Sandy, Utah 84091 
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VOICE MASTER KEY ^ 


VOICE RECOGNITION 
SYSTEM 


FOR PC/COMPATIBLES & 
TANDY 1000 SERIES 
A FULL FEATURED VOICE 1/0 SYSTEM 


GIVE A NEW DIMENSION TO PERSONAL COMPUT- 
! ING. . .The amazing Voice Master Key System adds 
| voice recognition to just about any program ог 


from within CAD, desktop publishing, word process- 


occupies less than 64K. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili- 
ties are included. A genuine productivity enhancer! 


SPEECH RECORDING SOFTWARE. . Digitally record 
your own speech, sound, or music to put into your own 
software programs. Software provides sampling rate 
variations, graphics-based editing, and data compres- 
sion utilities. Create software sound files you can add 
to macros for voice recognition verification response. A 
complete, superior speech and sound development tool. 


SOFTWARE CONVERSION CODES. . .The Voice 
Master Key System operates a growing list of third 
party talking software titles using synthesized phone- 
tics (text-to-speech) or digitized PCM, ADPCM, and 
CVSDM encoded sound files. Voice Master Kay System 
| does it ail! 


EVERYTHING INCLUDED. . .Voice Master Key 


System consists of a plug-in card, durable lightweight | 
microphone headset, software, and manual. Card fits | 


any available slot. External ports consist of mic inputs 
and volume controlled output sockets. High quality 
throughout, easy and fun to use. 


ONLY $149.95 COMPLETE 


ONLY $89.95 FOR TANDY 1000 SL/TL MODELS— 
SOFTWARE PACKAGE ONLY. 
Requires Tandy Brand Electret microphone. 


ORDER HOTLINE: (503) 342-1271 


Monday-Friday, 8AM to 5PM Pacific Time 


Visa/MasterCard, company checks, money orders, 
С005 (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3/%” or 54”) when ordering. 
Add $5 shipping charge for delivery in USA and 


Canada. Foreign inquiries contact Covox for C & F | 
quotes. 30DAY MONEY BACK GUARANTEE IF NOT | 
COMPLETELY SATISFIED. ONE YEAR WARRANTY | 


ON HARDWARE. 


CALL OR WRITE FOR FREE PRODUCT CATALOG 


| application. Voice command up to 256 keyboard macros | 


ing, spread sheet, or game programs. Fully TSR and | 


VIDEO FRAME GRABBERS- 


256 x 256 x 4 495 
256 x 256x B 795 
512 х 512х8 995 


НАТ 512-24 512 х 512 х 24 1995 

- ІВМ РС/ХТ/АТ COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB QUT except model HRT 256-4 


16 level gray scale out 


- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 


- FREE 


UPGRADES TO REGISTERED OWNERS 


SOFTWARE 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


ө IBM/ANSI compatible at 800*/1600/3200 bpi 
e Controller, cables and software included 

e interfaces for PS/2*, Xenix* and DEC* 

e SCSI*, AT ог МСА" Bus ЏО at 25/50/100 ips 


AKSystems Inc. 
20741 Marilla St. 


TEL:818/709-8100 


EC HIGH RES TECHNOLOGIES 
H RT РО. BOX 76 
LEWISTON, МУ. 14092 


PHONE 416-497-6493 


FAX 416-497-1968 
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ALL NEW |!!! 

9 TRACK TAPE SUBSYSTEM 

for IBM PC/AT/386 
complete for only 
$2,595.00 

Q1 YEAR WARRANTY 


* Б i 


Chatsworth CA 91311 
FAX: 818/407-5889 
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Terminal Emulation 


TEK 4105/4010, 


* Tektrorux 4105 ; 

• Tektronix 4010/4014 / 

* VT220, VT102 E 
* Picture files "uU 

* VGA and EGA support 

* High resolution hardcopy 


VT220 


* VT220, VT102 emulation 
File transfer 
* 132 column modes 


AT P3/2 aed PC DOS" or MS DOS" 
SOLID STATE DISKETTE AND DRIVE EMULATORS 


New Dual Disk Models 


е NEW РСЕ/2 Dual drsk Pape ae: 
EPROM emer or 770€ of EDA as те d 
ee M up Ta 7TOK of SRAM 


ROMINSK PCE MODEL STANDARD FEATURES 
e |n-board and interchangeable Cassette models using 
EPROM, Flash EPROM and SRAM technology. 


— amply сору a diskette to 
M MERE a 


+ Two Autoboot modes. a Fie (read) and a Programming mode 
—automahnc disk дпуе designation set-up dunng booting. 

ә Flash EPROM models are electrically eraseable SRAM 
з енын ырк EPROM models are uttraviolet | 


» List pnces wrth memory ICs кот $295. ОЕМ paces and 
models avadable OEM with of without memory ICs 


CURTIS, INC. 
L.VSA | овуз mer Гаген Аво. » 9. Past, МИ B113 — 


$128) 0812 и 612/631-0000 


NE LAGER T OLI TL —TIETOYE PE 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 


purchased software. As little as $39/yr. covers: 


e Fire • Theft • Power Surges 


• Earthquake • Water Damage * Auto Accident 
For information or immediate coverage call 


1-800-848-3469 


іп Obio call 1- of: ae 


SAFEWARE. Tbe Insurance Agency Inc 
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a complete 80386 
system Tor only 


1meg ram 

40 meg. hard drive 
TTL mono. monitor 
Parallel & Serial Ports 
Expand to 16 meg. 

1 year warra 

30 day moneyback 


* Color support 
* Hot key 


= а » Diversified Computer Systems, Inc. 
3775 ins Avenue, Sute 1B 
Boulder СО 80301 (303) 447-9251 

FAX 303-447-1406 


Call for other systems and configur- 
ations at similar savings. 


Scioto Computers 
1-800-283-8616 


| р ее INC. 675-0 Conger St. 


Eugene. Oregon 37402 U. Ys A. 
7 rec 903-342-1271 * FAX ` 1283| 


Fedemarks УТ02 У7720 DEC Біуолк ketones inc 
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СаП АСР 


tow БЕТ (EM/COMP BOARDS 


ACP Advanced Cards/IBM 
aes Mono or Color wee pelt 2 
ACP Supe Suet Ali . к сенен ДН. d$ 


ACP Mv 256K ... 179; 
ACP SuperVGA, 16 bit... .249. 
DFI Multi /Q.2s.p.g. СХТ... 109. 
ACP Six-Pak compatibie/XT, OK..89 
ACP 286 Accellerator/XT . 199. 
ACP Mult: VO w'flopp contr XT 59. 
Dual Floppy cntrilri. MENTOR за 
ACP Serial 1/0 card/XT . 
АСР Parallel 1/0 card/XT&AT . 
ACP Serial UO card/AT ............... 39. 
АСР Game adapter porU/XT&AT 29 
ACP EPROM PDI ned pars. 
ACP 576K Card, OK/XT . ЗЫ 
АСРАТ Prototype card .. 
DFI 3.0Mb Multi /O/10MH2/AT 129. 
DFI 2000 2МЫАТ 119. 
DFI SuperMulti 1/0 T ERE: D 
n ІМ 2Mb uses1M 


DFI Rambank 2/Р52 ani PS S0 BO e pet 
No Slot Clock/iBM ,........... .45. 


MOTHERBOARDS 

XT Turbo ШЕНІНЕ ы ........ 89. 
XT Turbo w/BIOS/TOMHz .........99. 
АТ 286 w/8IOS/10MHz .... . ... 188. 
АТ 286 w8lOS/12MHz .. .. 249. 
АТ 286 wiBI0S/12MHz/Bat 


by .. 259. 

МІ386-20.0к toBMb,AT1149. 

АТ 386 w/BIOS/20MH»?/Bahy . 1049. 
АТ 386 w/BIOS/25MHz/Baby . 1299. 


VD«GRAPHICSSPE BOARDS 


AST Hesearch 
Kformar/286, 512К. 10MHz..... ae 
Advantage 2/386, 0K, PS/2 
Advantage 2, 512K. PSA .... ... 
Advantage AT, 128K, ..... ....... 


sells 


more... TOSHIBA 


* Pricing ° Service ° Availability 


ACP won't be undersold for Toshiba 
laptops & printers. 


Rampage/2-285.512K, Mod5(/60 599. 
Rampage Plus/MC/S12K.PS/2 499. 
Rampage Plus286/512K.AT ...419. 
AST Swpakpius, 64K .. 139. 
AST Hotshot 286 accellerator . 324. 


estaa persqumóacópudódóboondevétrv 


VGA Wonder (1024x768) 256K 218. 
клин int. Modem .......... 179. 


МОА 
олы EGA/Hi-Res Plus ........... 219. 
VGAVHI-Ri A: 


Super VGA/256K ..................... 
Superspectrum mono /ССА ...... 25 


PARADISE 

Autoswitch EGA 480 /Hi-Res .169. 
VGA Plus/800X600 209, 
VGA Ptus 16/800X600 .. 

VGA Professional/800X600 ..... "369 


rugis) einn 


HERCULES 

Hercules МСА .........,................ 188 
Cotor Салі............................. 135. 
INTEL 


Inboard386PC to/16MHz.1Mb 699. 
Inboard385/ATto386/16MHz 1188. 
AboveBoard 2 Plus w512K PS 495. 
AboveBoard Pius w/512K .......387. 
AboveBoard Plus LO w/512K .467. 


ORCHID Technol 

Designer 800 8-bit, VGA Card . 259. 
ProDesigner VGA 16-hit/256K 319. 
ProDesignerPlusvGA 16/512K .419. 


Fastwrite VGA, 16-bit .............. 288. 
VramVGA, ............... uc ый 9, 
INPUT ПЕҮІСЕЗеМІСЕ 
Advanced PC Keyboards 
5160 84key XT/ATswitchable .... 49 
5161 101кеу XT/ATswitchable .. 56. 
KEYTRONICS 
KB5151 Deluxe IBM w/99 keys 139. 
KB101 101 key/AT ...... .. 110. 
MB101 101 key/XT AT,PS? ....... 79, 
LOGITECH 
Bus Mouse PC/XT/AT NEWT... 99, 
Serial Mouse PC/XT/AT "didi 109. 
Serial Mouse PS/2 NEW! ... 89. 
MICROSOFT 
Bus Mouse w/PC Paintbrush .... 99, 
Senal Mouse w/PC Paintbrush. 99, 
Serial PS/2 РС Paintbrush ....99. 
MSC Technologies 
PC Mouse serial ТАТ ......... 88. 
PS/2 Mouse serial .. ...98. 
PC Mouse bus PC/XT/AT ...... ....98. 
— 
256K 120ns ..7. 256K100ns 8. 
1Mb 120ns .. 20. 1Mb 1005 .21 
tMb 80п5 ...23. 1МЬ 7005, 25. 
256x9 120п5 79. 256x9 80п<..99. 
256х9 100ns 89. 64Кх1. 2. 


1Mbx9 SIMM Module 12015 . 225. 
1Mbx9 SIMM Module 100ns . 245. 
1Mbx9 SIMM Module 8üns .. 265. 


ACP RAE whet lite af CHIPS ЇЇ! ` 
COPROCESSOR CHIPS 
INTEL 


8087 . 97. 80287-10... 
8087-1... 196. 80387-16.. 395. 
8087-2 ,142. 80387-20. 475. 
80287-6 155. 80387-5Х.. 


5. 
Wietek call IIT 80C287/10 288. 


266. 


ы 
© 


MAGAZINE 
Editor's 


80287-8 .225. IIT 80C287/20 .378. 
FLOPPY DISK DRIVES 


SONY 
3'/z Micro Floppy 1.44Mb ....... 105. 


m TEAC 
55BV 360K Floppy/PC/XT/AT .. 77. 


TOSHIBA AMERICA 
FD04403 37% 720K w/ktt .. s 
3' 1.44Mb wikit.. 

ND04D 360K Норру black bezel т 
NDO4E-G 360K орру bugs. 
NDOSDE-G 1.2Mb AT biege ... 


ADVANCED 


514° 360K F'oppy-black bezel... и> 

51/4"1.2Mb Floppy-black vaa, 

37/2" 1.44Mb Floppy w/kit ... ex 

Ir 720K Floppy WAR .............. 59. 

External Drives 

5 "fa" IGOK for Р$/2.................. 188. 
. 8'u12Mbfor PS/2 ............219. 

87/4 360K for Laptop .............. 188. 

1.44 Mb Universal Drive ......... 259. 

REMOVEABLE DISK DANES 

IOMEGA Drives 

Bernoulli 20Mb PS72. ............. 899. 


Bernoullt 44Mb internal 57/2. 1099. 
Bernoulli DuaidAMbext 5'/^ 2299. 
Bernoulli 20Mb internat 5/4 1099. 
Bernoulli Duat20Mbext 5/4 1799. 


Tn-pak 20Mb cartridge,51/4" .. 189. 

мылы vuoi iie Tr pak 20Mb carnáge, 8... 286. 
Adapter card... .... . 149. 
Microtazerll buffer w/64K ....269. рСЗВ/50 Adapter card... .229. 
Liberty EMS XT card. OK salei 79. 
Ca 

Silver Quadboard Sixpak comp . 79. KARO DISK DRIES 
VIDEO 7 Advanced DriveCard 
VEGA Deluxe EGA ................... 199, ACP 20Mb DriveCard ...........288. 
VegaVGA, 480...................... 249. АСР 30Mb DriveCard. ............. 989. 


We accep! MC/VISA/AMEX. No surchar 


Circle 11 on Reader Service Card 


the 
Complete| = 
PC 

Half Page|. 


Scanner 


Scans a 4" width with 200dpi resolution, 
includes the powerful SmartScan естт, 
software and it's now available from AC 


for under $200. 


MICROPOLIS 
1355/145Mb, ESDI.FH,28ms. 1149. 
1335/70Mb, MFM, FH.29ms. . 589. 


MAXTOR 

XT 1085/70Mb.FH,MFM.27ms 799. 
XT 1140/120Mb, MFM.27ms ... 1495. 
XT 4380E/330Mb.ESDI ........ 2549. 


MINISCRIBE 

Miniscnbe 8425, 21Mb.. . .. 
Miniscribe 3053, 44Mb ... .. е 
Miniscribe 3005, 70МЬ ........... 619. 


Míniscribe 8438, ЗОМЬ ...... ... 249. 
Miniscribe 8450, 42Mib. ..... ..299. 
Miniscnbe 3130E, 120Mb .. 979. 
PLUS Davalopment 

Plus20 Hardcard, 20Mb.49ms. 529. 


Pius40 Hardcard, емеш soms 669. 
Passport 20. . . 429. 


SEAGATE 

20Mb.ST225(65ms) HH. MFM 
30МЬ ST238R(65ms} RLL.HH . 258. 
40Mb.ST251(40ms) МЕМ,НН 367. 
40Mb.ST251-1(28ms) MFM.HH 399. 
60Mb.ST277R(40ms) RLL.HH 469. 
40Mb ST4053(28ms) МЕМ ЕН 519. 
BÜMDb ST4096(28ms) МЕМ ЕН 589. 
20Mb.ST125.3 5'(40ms) МЕМ 259. 
30М8,57138. 3 5'(40ms)MFM 279. 


WESTERN DIGITAL 

FitecardPS30 PS/2 model 30 . 
Filecard30 .. .. 398. 
1006V-MM1 {6bit МЕМ 1:1. 
1003V-SR1! RLL 31 .... .......... К 
1006У-ММ2 Р/Н МЕМ 1.1 ..... 
1002-27X bit RLL/XT ... .. T9. 
WX1 Controller MFM/XT .. 


WO286-WDM20. AT/286 МВ call. 


"TAPE BAGRÚP/VIDEU 
ALPHAMICRO 
VCR Videotrax 

backup card ............. . 289, 
Videotrax 

tape backup PS/2............ ....... 349. 
IRWIN 
2020 20Mb һаскир{ҥїегпа!) .325. 
2040 20Mb backup mera) 425. 
445A 40Mb backup (external) .. 499. 
ARCHIVE 
XL5540 40Mb intemal/AT .... 359. 
XL5540e 40Mb external/AT . 499, 

PRINTERS*LASERS 
CITIZEN 
$200 ........149. 1800... 179. 
MSP500 .... 369. MSP550. 519. 
DICONICS/KODAK 
150Plus/300P ...... ..... 349/449. 
EPSON 
DFX5000 . call. 10850. ... 589. 
1Х810 ......189. 101050 .сай, 
FX850 .... ... 349. LQ950......, call. 
FX1050 .. ...449. 102550... call. 
(0510 ..359. 
Advanced Computer Products 

...your lull ine Epson dealer 
HEWLETT PACKARD Е 
25 in 1 cartndge (сотр. ).... 
Spreadsheet cartridge (comp) 16s. 


2 cartridge(compatible) ... . 119. 
Jetware {Mb upgrade memory сай. 


ІВМ PRINTERS 
Proprinter Il, 240cps ... -- 
Proprinter Ill, . 

Proprmter X24E. 24cps pin 649. 
Proprinter XL24E, 240cps 24р 799. 


NEC 

P2200, sai HOT 
Р8200/53! тіп 

LC890 Sitentwriter. . . 3395. 

OKIDATA 

ML390/391 .............. 59. 

ML393/393C . 995/1095. 

PANASONIC 

1080/1191 . ...... . 199/257. 

1592/1595 | aa a. 427/487. 


1524/1124 ................. 549/349. 

Panasonic 4450 Laser ........ 1419. 

STAR 

NX 1000; 80 col, 9 pin .......... 199. 

NX 1000, Rainbow. 80 col, .. .269. 

NX 2400, 80 cot, 24 pin.. ... .. 299. 

TOSHIBA 

P3215L, 24pia, 216cps ..... 468. 

P341SL, 24pin, ad 589. 

РҘ515Х 969. 

Expresswriter 301/31 ,,. _. 339/409. 

Toshiba Pagelaser 12. 

High volume laser printer 2499, 
MODEMSeCOMMUNICATIONS | 

Advanced MC MODEMS 

1200baud w/software(int) 49. 

1200baud w/software(ext) .. .. 87. 

2400baud w/software(int) ... 96. 

2400baud w/software(ext) ... 139. 

COMPLETE PC 

CFAX 4800 PC fax board ......... 267. 

CFAX 9600 PC fax board .........437. 

Hand Scan 400 

200.300.400d9: resolution ,. VI 

FullPage Scanner .. 

Complete Answenng Machine 227. 

HAYES 

1200/2400 (internal) ...... 298/439. 

Smartmodem 2400 idm) 429. 

Personal Modem2400... .......188. 

INTEL 

Connection Coprocessor. . . .. 699. 


optional 2400baud Modem . ...219. 
24008 Modem2, 507.60,70.8 ..319. 


24008 Classic Modem2, .. 269. 

MIGENT 

Pocket MODEM 1200 ...... sanie 79. 

PRACTICAL PERIPHERALS 

1200/2400 ишеп! „.. ..64/149. 

1200/2400 {extemal}... 79/178. 

PROMETHEUS 

24006 (external) ........ . .. 188. 

12008/2400B (internal) ... 79/149. 

"MORITORSSTERMIMALS 

AMDEK 

4104/1280 ... ГГ. 149/699. 

ІВМ MONITORS | 

8503/8512. . . 199/499. 

8513/8514 .. wo 549/1195. 

NEC 

MEE МТС ps 2687. 
499/720 


неар: XL 20°(1024x768) 2099 
Monograph sys (1024x102 з 


SAMSUNG-IMTEC 
1256A 12° amber TTL mono... 88, 
1457А14" amber flat screen 128. 
1457У/14 white flat screen „ 135. 
1464К 14 CGA/RGB Color 248. 
1453 14° EGA Color... 375. 
14530 14° VGA Color .... .........375. 
1455 14° Muttiscan Color .. .....439. 
5671 15 Fullog white card ... 699. 
WYSE 
MAR rad rd 14° terminal 329/399. 
WYGOWY150 .......... ^. 419/419. 
...lf you don't see what 
you want fisted реве ог 
at the price you need 
CALL АСР... | 
WELL GET 
NETWORKS*LAN 
3COM 
Etherlink card .............. .. 418. 
NOVELL 
NE1000 Ethernet Board ......... , 299. 
NE2000 Ethernet Board |... ... 388. 
WESTERN DIGITAL 
StarLanPLus 


kit w/swi3 users) ........ ..... 


(network for fess than sina) 
ViaNet LAN теме Siecle 
Starhub... A? 3 
Ethercard PLUS .. as 269. 
Ethercard PLUS ІР” 
Қыш, pairs)... ТЕРЕГІ 
thercard PLUS-PS/2 
(microchannel) .,. ~ ...418. 
PLOTTERS 
HOUSTON INSTRUMENTS 
DMP52/52MP. eic... ..... ... call. 
SCANCAD .......... . . сай. 
DMP56A/61/62/695 .. ....... сай. 
CALCOMP 
1023 ....3835. 1042, “7535. 
1042 .... 6475. 1044 ...... 9910. 
KURTA 
1212151 .419. 12x17 599. 
36x48 . .2888. 4 bth cursr ..74. 
SUMMASKETCH 
12х12 .... 399. 12x18. ...649. 
DISKETTES/ACCESSORIES 
POLAROID 
5-1/4° DSDD ...... m PAIE ОО, 13. 
5 34 DSHD ... "ra 
3-177" 0500............................- 15. 
31/2: DSDDHO ...................... 38. 
FUJI 
S 174° DSDD ,.. . ......... 7. 
5 1/4" DSHD ... "v 1:7 
31/2 DSDD ... UN 16. 
3 1/7 DSDDHD .. ENDE CR 
BULK 
5 1/4' 0500 box of 100. ....... 35. 
5 1/4' DSHD box of 100 .. 59. 
3 1/4' 0500 box of 100 ..... 139. 
31/4" DSHD box of 100... 259. 
Advanced PRINTER BUFFERS 
ACP 256K parallel butfer..... 198. 
Advanced SWITCH BOXES 
АСР 2-position AB, 3636 ,.. 27. 
ҚСР 2-posriion АВ, 2525 ...... 24. 
ACP paraliel/serial converter. 59. 
ACP senal/parallel converter 59. 


BuHalo SX PC share (up to 7) 452 
Logical Connection 256K . 


INTELLICOM 
Longlink-Parallet .. ........... 2. 


TRIPPLITE 

Isobar4 surge supp w/4 outlets 53. 
isobar& surge supp w/8 outlets 66. 
Line Conditioner w/4 outiets 149. 
Backup Power Supply. 450w 299. 
Backup Power supply. 750w. 499, 
Backup Power Supply, 1200w 649. 
Backup Power Supply. 2000у 1199, 


, COMPUTERS*¢L ONES 
AST Research 
AST Bravo, Mono w/20Mb. 1288. 


AST 286. Mono Sys w/20Mb 1997. 
AST 386C, Mono w/40Mb 3399. 


139. 


сай for а! AST modeis...... 
EPSON 

МЕРТ TRIOD s мән. Call. 
Equity I+. ТА . — -n Cail 
HYUND. 

Hipp urbol6TE .......... call, 
NEC 


Prospeed NM 386 call. 


Uftralite ......... call. 

SHARP 

4641 Laptop... ... 2399. 
TOSHIBA LAPTOPS 

T1000 Laptop ...................... 669. 

O Toa HB ... 100901395: 

T3200 286 full II keyba, DN 3496. 

T5100/5200 4295/5095. 

ZENITH 

Supersport Modet2/Model20 . call, 

t mae Zenith next column) 
upersport 286 

Мойг120/МодеМ0 ................. 

Turbosport 386/386 wimodemcall. 


WESTERN 

DOIGITAl 
Everything you'd 
ever want in a 
motherboard... 


WDM-20 


» 12.5 MHz 80286 
• EGA on board 


* IBM 


QzZz---cC'uzon 


фы дл. 

Тор Ten Mail-Order 
Company 

February 1989 


s New Case Design 
for the ‘90's! 
• New Low Prices 
on 386 models! 
Advanced 386 Clones save$$ 


Advanced386/20 base 

Advned386/20 Mono/40Mb 
Advanced386/25 basa 2099. 
Advned386/20 Mono/40Mb 2649. 


Advanced 285 Clones sa 
Advanced286/10 barebones 299. 
Advanced 286/12 bare bones .. its 
Advanced286/12 base system .. 849 
Advanced 286/16 base system999. 


Advanced XT Clones save$$ 
Advanced XT/10 bare bones . 179. 
Advanced ХТ/10 base system 549. 
call for options & details...... 


1795. 
1795. 


SOFTWARE 
Aldus Pagemaker/IBM ..... 488. 
Aldus Pagemaker/Mac .. .. 399. 
Adobe illustrator 88+. .... .... 299. 
Ashton Tate dBase 111+ ..„.. 449. 
Ashton Tate dBase lV ... .. .488. 
Ashton Tate Signmaster... ... 149. 
Ashton Tate Multimate Advil .. 299. 
Borland Quattro ~ ..... 188. 


Borland Paradox ... 
CAI edu. Plus 3.0 
СА! Supercalc V. . 
Gentral jd QUPC .. 

DAC Easy Light ... 

Digital D Publisher 104. 
FOX Foxbase« Dev. v2.1 .. 
Generic CADD v1.0............ 
Gibson Spinwrite .. ...... ...... 
Intuit Quicken v3.0 . | 
Lotus 1-2-3 Rel 30 wo a n 
Lotus 1-2-3v22 ... 000. 
Lotus Hal uu .... 
Lotus Manuscnpt . ... 
Lotus Symphony ...... 
Micrografx Draws . 
Micrografx 1n-a- Vision ы 
Micropro Wordstar Pro rel 5 .. 
Micropro Wordstar 2000 ral. 3 199. 
Microrim RBase 5000. . 
Microsoft Excel .. ... 2. 
Microsoft Windows 286 ......... А 
Microsoft Windows 382 ......... 149. 


> 


BN 


I 
с 


i 


Microsoft Word ............... . 239. 
Microsott Works ...... 119. 
Microsoft Chart ................ ..... 249. 
Nantucket Clipper -i ....488. 
Norton UtillieS............... . .69. 
Norton Commander ... e 


Norton Adv. Utilities 2... 

Quarterdeck Беген i Bundle 149. 
SCO Xenix OFS 286 PS/2 469. 
SCO Xenix 0/5 386 у2 3 PS/2 459. 


SPC Harvard Graphics v2.1 ... 299. 
SPC First Choice v3.01 .. ..99. 
Symantec Q&A v3.0 ., ... 7234. 
Symantec Timeline v3. 0.. ..339. 
Symantec Grandview ... .. 189. 
Traveling Software Laplink i Wi 89. 
Xerox Ventura Publisher ........ 499. 
WordPertect 5.0 .. .. 224. 


...f you don't зөө it, ‘call us! 


* Expandable to 4 Mb 


5/2 286 compatible 


Call ACP lor case power supply and 
your custom configurations. 


ne a ee وا ي و‎ 22...) 
1310 E.Edinger, Santa Ana, СА 92705 » FAX 714-558-1603 > Customer Service 714-558-1356 + Sales 714-558-8813 
e for credit card orders. Your card not charged unhl we ship. 100% guarantee, defective software f 
or replaced at our discretion. Items subject to availability. Prices subject to change without notice. Shipping $3.00 per order 151 10 tbs. UPS Ground. Federal 


laced immediately, defective hardware г 


BAT ROC OME TIA 
MANKE NNO {1 pini eil 
ч = m Arema E aay 


das 
Xpress next day avai 


SEPTEMBER 1989 * BYTE 379 


EVERYTHING 30% to 90% OFF LIST PRICE 


CAT™ 10MHZ CAT 386 SYSTEM; CAT" 286-10МН2 


BASE SYSTEM BASE SYSTEM 
* 256K (Opt. 640K} e 150 Watt Power * 512K Exp. to 1 MEG » 200 Watt Power 
Supply * AT Style Keyboard & Case — Supply » AT Style Keyboard 


» Western Digital Controller е 1.2 Meg 
Floppy * Legal Bios w/manuals * Systems 
Documentation « 1 yr war. * Clock/Caic 
e 10MHz ОТК Motherboard 


* &7 or B MZ Мукаш og pie 


* Floppy Disc Controller 
« B087 Socket » 360K Floppy Drive бау: УКЫР 
* 1 Year Warranty 


$34900 


8% p ұмты ; ? КЕ! 


узуру кт 


зї алеути 


5159509 


20MHz 


640 K Upgrade = Clock Calenda 24% SYSTEM 640 494 14" EGA Mo n 549% 
. қ г — Vids K Upgrade А 147 nitor w/intertace 

12" Amber Monitor wintertace , . 13999 Parallel & Serial Ports.. э" OPTIONS 512K Upgrad . ',108" Novel Network Cal 12 Mhz add 100 

005 4.01 w/GW BASIC . . 899 Additional Dives. . . Ses Beiow 12" Amber Monito wilnterface | 1394 — 14" Color Monitor w/interface 


HARD DRIVES 
АУ Seagate 


COPROCESSORS 


9MHz or less — 88" 


RAM UPGRADES WE ayy 
FROM THE RAM SPECIALISTS 5555 n, 


20 BMHz 129% 
кет: ІВМ Р52 OR ay АЧ || ST125 20Meg 40 Mt %4 Ht 312" Drive опу . 259 
8087-1 10MHz ог less 179% 157 Mil 'à Ht 32" Drive 
80087 68МН/ 139 Equiv. BMPS? For , m. Шы 30Meg 40 Mil ' Ht 3% шу. Bo 
NET — 128K Upgrade 78 x 8955 26 gga 289% 
80287-10 10МН: 230" 512K Upgrade 30F 5348 30/286 im ‚ 359€ 
80С287-12 12MHz 29944 Upgrade 30F 5360 30/286 sgg ей, 28 МЕ Sec, Dnve only... 389% 
90397-16  16MHz 3694 1MB Module 6450603 70-661 8121 239" ST277R 60МВ 0 Mil ' Ht ) . 4596 
1397-0) 20MHz 49% 2М8 Мойше 6450604 70-561 & 121 579% Ht 40 Ми 2946 
80387-25 25MHz 5499 2MB Мет. Board 6450608 to | 514038 30Meg 39900 

1МВ Mem Board 6450375 80-041 4198 
33MHZ bag 2MB Mem. Board 6450379 80-111 & 311 води | 514053 40MB 28 Mi Full Ht 9и 
3990 aus Mem Bd w/0K 1497259 SZ & 0 E 574096 Bü0Meg Full HT wisoftware 
P ON WESTERN DIGITAL CONTROLLERS 
СОМАРО WX-1 8 Bit 4 Sized for XT 


Едіт. Compaq For зай ММ2 16 Bit Full Sized Hard/Floppy | 
Description Past # Model # Low Price WD-27X 8 Bit RLL 15 Size р 
кыта NO. 1MB Add-on Module 113131-001 Deskpro 386/20/25/ WAH 16 Bit Hard Drve Controller 
or 
1200 Baud Intemal w/Software CPI . . ым | «48 Addon Modde 113132007 Deskpro ЖАРЫ | HEAD ШМ Б SOU Controller for XT, 7201.4 
1200 Baud External fully Hayes Compatible, Everex .. . 9998 4MB Add-on Module 112534-001 Deskpro 3865 999" | Cable Sei for Hard Drive On = | 
2400 Baud intemal V» card w/software CPI,...... . ... 9 Bd. 113644-001 Deskpro 386/20e 499% 
Bd. 113633-001 Deskpro 3965 «= | Mitsumi FLOPPY DRIVES E 
Bd. 113645-001 Deskpro 386/20 "SI үчтү Comatbie — Mesi 
Bd. 113834-001 Deskpro 3865 13990 трай m 
Kit 499% 12 Meg Black Face — Mitsumi... ........ 
Bd 499" | 720K PA” Drive w/5'A" mounting — Mitsumi 
Bd ЖҮ, 44 Meg PA” Dove w/S'4” mounting — Mitsumi. E 


$. 

360K Tandon TM100-2 Full Ht (The Original IBM) . . 89€ 
160K Tandon TM100-1 Full Ht ..... ......... .. 
Extemal Case w/Power Supply 2, Y HTS or 1 Full 


omen: TAPE BACKUPS | <= 
339m 


40MB Mini Cartridge, 1.8MB/min, XT (DC 


VIDEO CARDS BY 


CLLAEVEREX- 40MB Mini  36MB/mm. AT c 2000 . . py 
EGA EV659, 640 x 350. ................ 1199 60МВ Streaming Cassette, 5MB/mmn wicont (СТ600) 64998 
VGA Viewpoint 16 Bit 256. oean ca ve ee ABOU 256 x 9 JBM 4 Compatibles ін өн ы тт 60MB Steaming 600A, 5MB/min w/Full соп! (ОС600) 84999 
LE x 8 For new иди йе 1М4 | 125MB Streaming Cartridge, SMB/min wiFull cont . 1119 


Ж Мей 
бе quus еар СЕСЕ и” ни 0С2000 24% External Add 1954 DC600 24% 


LETTER QUALITY PRINTER 


DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
Why pay $1149 for a C.itoh 


STARWRITER" F-10 


When our 40 cps letter quality daisywheel 
printer from the same manufacturer is оту 


$39900 ---- 


T 


men + 


OPTIONS STANDARD FEATURES & in Port witi BUS interfaco ا‎ ak 
46% Serial Cable ....... $ ie e 40 CPS е Accepts Paper to 15 inches » Form • Fully ІВМ Compatible (of course) | e 14" Flat Screen • Paper White Phosphorus 
e Bidirectional Tractor — . .. 140 Length and Pitch Set trom Сопго! Panel e Includes Showpartners and Paint Brush «ТТІ Monochrome & Composite Interface 
e Cut Sheet Feeder ....., 13900 e Industry compatible ribbon, printwheels and 


control commands е RS232 Serial Interface List $199 Mead 7000 10 for $740 List $199 Mead 50000 10 for 5950 


*-—— eee 


MEAD HOTLIST WESTERN DIGITAL CLOSEOUTS/OVERSTOCK 
PRINTER КХР 1124 Panasonic ..... 32908 МОЛОСЗ/ААН — AIT WDIOOSWAH — 16 Bit | Wordstar Professional 50 ...... ма 
MONITORNEC Multisync 2A . ..... 498% r it, j г Epson Universal Printer Stand ..... ....99 
MODEM Hayes Smartmodem 2400 Imt 388% Қы ым ELI Ea ÛC300A Used м 
SYSTEMAST Premium 286 Mode! 70 ..1398% SideKick Ptus 1.0 by Borland . . 69% 
BOARDS Paradise VGA Plus . ... 248% » 2 Bay Standard AT sive Case | PARADISE MONO EGA ||, weomroter & cables... .. 170m 

В . г ап 5 0 ӘУЛІС onochrome аго, 
кыне Peski Одун Î sce мем 29% 10 for $240 |EGA, МПА, CCA, Herc. шее 31998 wex099 | 2764 Intel Eprom .. .. 2 


800-654-7762 


SALES: 7 am.-6 p.m. PST 


702-294-02 WE ALSO PURCHASE 
2 na EXCESS INVENTORY — COMPUTER 2 » 
CUSTOMER SERVICE / ORDER STATUS: FAX LIST m Personal Checks » AE add 4% « COD add $5.00 
Dami am. PST 20 Resiecking Feo aa Nos-Oelective Retires withia 15 days 
нк T 2948 ш 


Емімымгіз are Аарыны wit Mek тераси Саз /тісы Dabei ә Санат 


АЛ Products 00 бау Warranty unless tinted otherwise. SHIPPING: (пал 625) UPS 


380 BYTE * SEPTEMBER 1989 Circle 181 on Reader Service Card 


C Compller 
Assembler/Linker 
Remote Debug 
Realtime Kernel 
Emulator 

PC Coprocessors 
Profo Board 


Zó0 


HD64180 


MICROPROCESSORS 


Integrated Software/Hardware Targeted 
for 280/64180 Development on РС/ХТ/АТ 


NEW! C-Compiler-Version 2-intro offer 


Free Technical Brief on Request 


Assembles/linker (only) $195.00 

In-circuit Emulator $995.00 

Source/symbolic debugger $195.00 

Standalone Proto Board (641804Р) — $295.00 

PC Coprocessors--many versions, please inquire 
Z-World Engineering 


` 1340 Covell Bivd. Suite 101 
Davis, CA 95616 


(916) 753-3722 ORLD 
fax: 753-5141 In Germany: 08131/1687 


Circle 324 on Reader Service Card 


Data Acquisition Processor" 


Onboard Intelligence For IBM PC/XT/AT/386 
* 16 MHz 80C 186 for general processing 


. 20 MHz DSP56001 for digital signal processing | 


• Sustained digital signal processing of 10 MIPS 
“ FFT and FIR filtering without programming 
* Acquires analog and digital inputs to 235K s/s 
* Buffers and processes input data as required 

* Updates analog or digital outputs to 250K s/s 
* Over 100 commands without programming 
* Custom commands may be written in C 

Сай for FREE Demo Diskette 


(206) 881-4286 
Microstar 2863 152 Ave. М.Е. 


eme f Redmond, WA 98052 
LABORATORIES FAX (206) 881-5494 


Circle 194 on Reader Service Card 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 
5700 RAIBE ROAD = 
COLUMBIA FALLS. MT 59912 [t 
800-321-5355 or 406-387-5355 
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^ SYSTEM 


FOR IBM PC/XT/AT 
& PS-2 


۹ 


e Mainframe to PC Data Transfer 

* High Speed Backup 

“АП Software. Complete System 

» Service and Support, easy 
Installation 


call (818) 343-6505 or write to: 


CONTECH Computer 
P.O. Bos 163 Terum, CA $7356 
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8051 SBC $99: 


Single Board Computer 


FEATURES: 8031, RAM and ROM Sockets, 
8 bit VO, RS 232 port, optional UART, and 
Expansion Bus. Size: 3.5" x 6.0", «5Vdc only. 
OPTIONS: 8032, CMOS, 18 MHz, NV Memory, 
Monitor Firmware and High Level Languages. 
Development Board 


8031 ICE $199 


Our emulator provides most of the features of 
ал 8031 In-CircuR- Emulator at a significantly 
lower price. It assists in integration, debug and 
test phases of development. Commands 
include: disassembly, trace, breakpoints, 


| alter register/memory, and load Intel Hex file. 


8051 Simulator Program 


ІВМ PC/XT/AT Software simulation of 8051 pC. | 


HiTech Equipment Corporation 
9400 Activity Road 

San Diego, CA 92126 

(619) 566-1892 
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AUPROM ¢ 


$295. 


For IBM-PC's & com- 
patibles, menu-driven 
AVPROM programs 
EPROMS up to 8x 
faster than serially- 
connected unils (20 
sec. for 2764). Р 


© Programs 2716 
thru 27512A. 

e 4- and 10 socket 
gang versions too. 
Call for prices. 

For complete 
specs, free 32 pg. 
development tool 
Catalog, call 


800-443-8500. 
or 207-236-9055 


AVÓCET 


SYSTEMS, INC” 
120 Union St, Rockpon, ME 04856 
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[RS-485/422 Card [PC485] $95/125 


Commanicarion вр to 4.500%. 2 оғ 4 wires; М516450 UART, 


e Inctudes INSTALLABLE DOS СЕ and su for BASIC. 


channel 1 of 2. 4 boards 
2 cou IEEE 468 Software = ЕРА PC (e.g, ASYS- 
unie S 


Programming 
e Powerful menu-driven BUS ANALYZER can be run in the background while 
488progruma or commands are executed; Features Program Stepping, Break 


points, rea) time bus data captures (4K buffer). instant screen toggling. 
e Complets Controller / Talkar / Listener capability. Based on TI's TMS-9914. 
ә Memory-resident Printer Port Emulation Utility inctuded. (LPT1-3). 


With Built-In Bus Analyzer 


e МЕС-7218 based card (compatible with Nat. Instruments PCIUPCIIA) 
e Supporti al! the features of the PC488B card. Includes the same utilities. 


LOW COST 
DATA 

AQUISITION 

& CONTROL 


| 12 BIT A/D/A + DIO + Counter $295 


Ф үде чта тарвана отса нысы 12 bit resolution, Conversion time 


les than 30 „ес 25V, siv. 
‚аныш amc Патима Пу ane 
e Digital VO: 16 Input / 16 Output channels: АП 
e Сараки: | charme! mna oi Ug rs ане GON: 
e Seftware Suppert: AS ($195/495), ASYST, 1 АВТЕСН, UnkelScope. 


| 14 BIT A/D/A + DIO + Counter $495 


e A/D comvartar: 1 repens bs маган qe Conversion time 
less than 40 мес; a range: :5У, .1У. 
e D/A converter: 1 (2nd avioni); 14 bit гез; 25V Range. 
ا‎ e VO: 16 Input / 16 Output channels АП VOs Os TTL 
ABTECH Unkle 055 


11 interval 
© Software LabDAS (31950495), ASYST, LABTECH, U 


FAST A/D/A + DIO + Counter FASTADIATDIO+ Counter — $895 


тышы n ce et 
Codveniion speed 64,908 piunt (E ЕГ 100,900 mpl i era 
о eme з 10V, 25V, 225V, 21V, 205V; 
е D/A converter: channels; Resolution: 12 bits res; бешп time bine 25V 
compatible; All /Ов ТТІ. 
interval counter/timer, Туар Intei 
e байны V. LADDAS (5195495) , ASYST, LABTECH, UnkelScope 


DIGITAL ПО + Соопќегт $160. 


ө inpet: 32 TTL compatible channels; анозаи. 


32Ттї1. Sources 15mA(2.0 
‚Сеен: БС hi, Schemes; 16 cou eode oder 
e Breadboard arca 


Ero got uL ГАК 2395 MEL савр. 


ІШ 
| 
| 
| 


Call today for datasheets! 


B&C MICROSYSTEMS INC. 


355 WEST OLIVE AVE, SUNNYVALE, CA 94906 
TEL: (406) 730-5511 FAX: (406) 739-3521 
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YOUR MEMORY UPGRADE SPECIALISTS 


WE ACCEPT 
AMERICAN 
EXPRESS 


SIMI SIPP - 
| MOD ULES 


[ТМС X 9-120 NS .. $175 | 
|| MG X 9-100 NS . jus | 


INGX AUN қ, де | 
1 MG X 8-100N5 ... $176 


| z56X8-krAPPLE | 


1256 X B-120N5 ....... $59 
[256 X &-tooNS ~ 9 | 


Р5-2 SIMM'S 


Б4 x 4(150NS)........... $7 | 
64 X 4(120ғе) ....... $10 


ЕСА Wonder BOO. . 


Suppo 
WIP WGA - 0 X 580 - а... - 4275 
> Supports VGA, CGA, MDA 8 Hercules | 


VIDEO 7 
Fastwrits VGA ........................................... $349 
256 D-RAM, BOD X 600, 640 X 480 
Supports VGA/EGA/MDA/CGA А Hercules 


$51 
255 K V-RAM, 1024 X 768, 800 X 600 
VEGA Deluxe . dp ee ні BERE 44 , $238 
640 X 480 Мин-күпс 


кен ырк кей PED 


: 8239 
ris ЕСА, МПА CGA & Hercules 


256 X 4-120 NS. 
255 X bs NS 


EESE 
[re Rs (450379) .... $020 


DESIGNER BOO VGA ... 


 Specialofthe Month — — = 
386 MOTHERBOARD - Uses CHIP'S TECHNOLOGY Chip Set 


386-16 ӨК 


$995 


386-20 м/ӨК $1195 


Upgrade your тето! | with our low priced SIMM'S 


[возав...............СА. | 
МАС CHIPS 
58881-16 Math Co $184 
68861-20 Math Со $179 

,91M 


RAM TESTER 
only $139 


| Tests the following 

| memory chips: 
64КХ1 — 2565X1 

|BAKX4 — 256X4 

| 44 X 1 MX 4 

| The ATI can help ary- 

| опе come through the 

| frugirating procese o | 
identifing Ж (or T 


ШЕГЕРЕ БЕТТЕРДІ $2 


800 X 600 - 16 Colors 


PRODESIGNER VGA .. 


Supports 1024 X 768 - 16 Colors | 


int 


PRO DESIGNER WGA PLUR 


RGB Color with Par Port « EGA/MDA/CGA/Hercules. | 


ЕСА CARD ........................... 


Кан, 16 Colores, 


TERMS AND CONDITIONS 


No Surcharge for MC/VISA 


Put 
EGI/MDA/CGA/Hercules 


Terms: MC * VISA» COD * CASH + AMEX add 4% 


Purchase Orders from qualified firms 20% restocking fee on non-defective returns 
PricesSubject To Change 


2852 F Walnut - Tustin. CA 92680 
Phone: 714/730-5232 • FAX#: 714/838-8593 


ESTABLISHED 1976 | 


M EMORY EXPANSION BOAR DS 


| | RAMQUEST 17 -Up to 2M8 with-8 K for PSZ MOD 50, 


|5028 60 - EMS апа 05/2 Сарра ble- 


| |RAMQUEST EXTRA -Up to ЕМЕ - for PSZ MOD 50, 


60,70 & 80, EMS & 05/2 Compatable - Has 2 serial | 
ports - Uses 256K of 1MB SIMMS ............... SS 


IAAMQUEST EXTRA- 16/32 - up to МВ - For Р52 MOD 
50, 507, 80, 70 & BO- Fully Supports 16 БІТ А 32 BOIT- 
1 serial & 1 par - EMS В 05/72 Compatabie- Unat 236% | 
of 1MB SIMM & à 


RAMOUEST XT/AT -Up to 8 MB- For XT, AT, PS2 
MDD25,30 = B BIT or 16 BIT - Uses 256K or 1MB 
SIMM 5 кы iim гртежізт EEA eiit dend FEES a+ ағам КЕСЕРЕВО чага 525 1 


TIN Y TURBO 286-High speed Hall-slot Accelerator for 
РС/ХТ- 3 times faster wilh an 8 MHZ 286 CP -80287 


L 


кї 
|” with 16 MHZ 386 CPU - 80387 OKT .. 


IE аччу For PS2 

|BOCARAM 30- wilh OX RAM 1 

| Expands in 2MG - Usos IMG X 1 O-RAMS 
е 


| BOCARAM 50/50 with OK RAM .... 


Expande to 4 MG with Software - 
Uses 1 MG X 1 D-RAMS 


[| BOCARAM MCA 507 with GX RAM 


Expande to 2 MG - Uses 1 MG X 1 D-RAMS 
MULA A Fart Card 


-MAGIC - ҒЕУ138 - 576K Memory Card ... 
for PC ante Uses БАК & 256K D- RAM. 


1497254 - For PS-2 MOD 50/60 ................ 
with OK Expands 10 8MB 
Uses 256K SIMMS (IBM orty) 
450006 - For Р5-2М00 70/80 .. 
with 2 MG Expands to 8 MB 
| Uses 2MG SIMMS (ІВМ only) 
8454203 - For AT - m 512K RAM ................... $129 


EA man? 5 
Expanda ю 115% 
Uses 256K or 1MG SIMMS | 

|IDEAsupsrmax/MC - for PS2 MOD 50/60 ............... ба!!! 
Expands to 8MB/2 Extended memory/2SER/EMS | 
Uses 256 or 1MG SIMMS 

|IDEAmax/MC- for PS2 МОО 50/60 & 80 .............. Сай! 
Expands to 12МВ Extended memory with software 
Uses 1MG SIMMS 


 UNITEX 


Expands to 3М6 - hae SE APAR PORT 
Uses 1MG D-RAMS 
УЫ Multi-function Card for PORT ..................... | 
Expands to 384K- has SER/PAR/CLK/Game ^x 
Uses 64K or 256K D-RAMS | 


Customer Service #: 714/730-9527 
TOLL FREE OUTSIDE CA: 1/800/533- 0055 
9995 OF ALL ORDERS SHIPPED SAME DAY 


EZ-ROUTE VERSION Il 


SCHEMATIC TO PCLAYOUT $500 
INCLUDES AUTO ROUTER 


EZ-ROUTE Version Il from AMS far IBM РС, PS/2 and Cam- 
patibles is an integraled CAE System which supports 256 
layers, trace width from 0001 inch to 0.255 inch, flexible 
grid. SMD components and outputs on Penplotters as well 
as Photo plotters and printers. 


Schematic Capture $100, PCB Layout $250, Auto Router $250 
FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 
1-800-972-3733 or (305) 975-9515 


ADVANCED MICROCOMPUTER SYSTEMS, INC. 
1321 N.W. 65 Place - Ft. Lauderdale. FL 33309 
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New, Gridiess, 100% Autorouting 
Create schematics and PCBs quickly and 
simply with HiWIRE-Plus® and your ІВМ 
PC. With the new, gridiess, multilayer autor- 
outer (AR) for HIWIRE-Plus, creating printed- 
circuit layouts is even faster. AR and 
HiWIRE-Plus are each $895 and come with | 
30-day money-back guarantees. Credit 
cards welcome. 


Corporation 


1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 
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PC PRODUCTIVITY 
AU 


Turn your PC into a 
Tektronix Graphics Terminal 


FT DATA 
SYSTEMS 
(800) 962-3900 
10801 Dale St., Stanton, CA 90680 
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9-Track Tape Subsystem 
for the ІВМ PC/XT/AT 


"— 


A TEC 


Now mu can exchange data files between 
your [BM PC and any mainframe or mini- 


computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for | 


disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com- 
patibles. Subsystems include 7" or 10%” 
streaming tape drive, tape coupler card and 


DOS compatible software. For more informa- 


tion, call us today! 


[JUALS ТНА, 


9621 |ronciale Ave, Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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6809 


Single Board Computer 


Жж. 


ғ : a | 


ee a ИШЕ ШЕ РЕ ТИ poy 1d 
dae MP. 7 serial porta, dl paraltal peris 
RAM, EPROM, reattime clock, waschdog 
timer, 44-ріп 4.5" x 65 РСВ 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog 1/О, serial I/O, 
paraliel I/O, counter/timer, IEEE-488, 
EPROM programmer, floppy disks, 
cossette, breadboard, keyboard/display. 


Wintek Corp 
Latayotte, IN 47904 
317-742-5428 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 


a - / MODEL 
SX151 
RS232C OR STANO ALONE (all models), Com- 
munication protocol: XMODEM, HEX, and 
BIN. Programs’ EEPROMS, 2716 - 27512 and 
CMOS. Programs (w/adapter})’ 25XX, 2710! 
and above), 68701, 68705, 68764/6, 8741/2, 
744, 8748/9, 8751/2. 8755, 87252, and 
CMOS. More available soon. Model 8Х151 
$214 (assembled with case). Other models 
are available from $49 (kit). 
Croes assembiers by PseudoCode for IBM-PCs, 
$50. 280, 1802, 6502, 8800/1/2/3/5/8/9/11, 
68000/8A0, 8048/9, 8051/2, 8000/5, 8096, and 
face ушы Simulators and disassembiers also 
available. 


KORE, Inc. 
шшш! 6910 Patterson S.E. 


, Caledonia, MI 49316 
%% (616) 887-1444 


$5 for shipping (USA), plus $3.00 COD. 
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D PRO $595-895 


e Programs EE/EPROM s, РАІ з, GALa, ГЕТ з, EPLDs, MICROs, BIPOLARs. 

ө Software driven pia drivers, INA generated programming voltages. 

e Upgradesble for virtually any future programmable devices up to 40 pins. 

e Self-subsistent operation No additional modules or plug-in adapters required 

e Includes user fnendly MEMORY BUFFER FULL SCREEN EDITOR. 

@ Fnendiy Мени-Втітен interface. Device selection by P/N and manufacturer. 

e Supports 8/16/32 bit word, [ntelligenr 14 И, Quick Pulse programming. 

9 Functional testing, Regisier-Preload, FUSEMAP EDITOR for logic devices. 

ө File formats accepted: Intel Hex 86/88, Tetronix Hex, Motorola 5, JEDEC. 

e Customer support via voice line, dedicated BBS or fax. Full 1 year warranty. 

e Base price includes Interface card, cable, Memory device library and 1 year. 
free updates. Additional Device Libraries (Logic, Micros, Bipolar) $95 ea. 

е Libraries updates available every 6 mo. and сал be received via floppy оғ BBS 


PC BASED 8-SOCKET 


GANG PROGRAMMER $595 


e Handles all memory devices 10 32 pias. (Ugradeabie up io 8 megabit parts). 

e FULL SCREEN BUFFER EDITOR plus all applicable features from above 
e Customer support via voice line, dedicated BBS or fax. Fuil I year warranty. 
e Includes PC Interface card, Memory device library and І year. free apdates. 


PROGRAMMER ^^ $345-595 


e Programs EE/EProms, FlashEproms, ZPRams, Intel Micros, Memory Cards. 
а Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify. 

Ф All 2422/32 pin ЕЕЛЕРгашт to 4 MBits (upgradeable to 12 megabits). 

e Mictox8741/A - 27A ,-8,-9,-51,-C$ I,-CS TF A/B,-52,-53,-58.-C821,-C54 1,9761 
e Memory Cards:Seiko/Epzan. Fujitsu. Mitsubishi (Integrated Adapter included) 
e Modular design;Firrmware casily upgradeahle; 4 socket Gang module available 
e On-Board Programmiag capability, Custom interface modules available 

е User friendly Mena-Drives Interfsce Program for JBBM-PC sad Macintosh. 

e Can be operated with any computer containing an RS-232 serial port. 

е Optional built-in Eraser/Tuner module ($50);Top cover conductive foam pud. 
е OEM open board programmer configurations available (from 5245). 

ө Customer support via voice line, dedicated BBS or fax; Full 1 year warranty. 


2, 
КУ 

ё, 
%, 


ROM, EMULATOR 95 


e Emulates 2716 through 27512 EProms (2k to 64k bytes) with a single unit. 

e Connecis to the standard parallel printer port. Uses standard printer cable. 

e Intelligent features include: Reset Output, Address Compare, Address Sanap- 
shot, Trigger inpet, Memory bulTer editing capability. Scleciable wordsizes. 

e User friendly software. Command set includes: Load, Write, Display, Run. 
Туре, ЕДИ, ЕНІ, Run-Commaad-Flle, Monitor, Port, Reset, Help, Calculator. 

e FAST data loading via parallel printer port (65k bytes in less than 10 seconds) 

e Cascadable up to 8 чаз Includes interface cable with Trigger and Reset clips 

a CMOS versioa with standard $V battery backup available ($495). After doum- 
loading ww program from the host computer, the CMOS emulator veruon 
сап be disconnected and used in stand-aloee mode for firmware testing. 

e File formats accepted: Вівагу, [ate] Hex, Motorola 5, 


MC / VISA / AMEX 


B&C MICROSYSTEMS INC. 


Call today for datasheets! 


355 WEST OLIVE AVE. SUNNYVALE, СА 94086 
TEL: (408) 730-5511 FAX: (408) 730-5521 
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NEW: REMOTE A-BUS! Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards сал be up to 500 К 


away using phone type cable, or off premises using a modem. Call or 
send for іле new A-BUS Catalog which covers all Ihe products. 
Important 


| All A-BUS Systems: % Come assembled and tested # include detailed manuals with schematics 
and programming examples # Сап һе used with almost any language (BASIC, Pascal, С, 
assembler, etc.) using simple "IN" and "OUT" commands (PEEK and POKE on some computers) 
+ Can grow to 25 cards (in алу combination) per sdapler Ф Provide jumper selectable addressing 


on each card Ф Require a single low cost unregulated 12V power suppy + Are usually shipped 
rom stock. (Overnight service is available.) 


-BUS [КС 


Classroom to advanced industrial applications. 


Be a Wizard in your Lab, Factory, College, Home... 


It used to be difficult and costly to do process control, robotics, date 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A~BUS system makes it easy to do almost any project you 
can imagine. 

Versatility, A-BUS cards handle most interfacing, from on/ofl 
switching, to reading temperatures, to moving robot arms, tc 
Counting events, to sensing switches... 

Adaptability, The A-BUS is modular, allowing expansion wel 
beyond your needs, It works with almost any computer, or even as e 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized I/O, 

An A-BUS system consists of: = An A-BUS adapter pluggec 
into your computer = A cable to connect the adapter to 1 or г 
A-BUS function cards. = The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 


About Alpha Products - 
Founded іп 1976 for the purpose of developing low cost VO devices for personal computers. Alpha | 
has grown 10 serve over 70000 customers in over 60 countries. A-BUS users include many of the | 
Fortune 500 (IBM, Hewlett-Packard, Tandy, Bell Labs, GM...) &s weil as most major universities, 
A-BUS products are U.S. designed, U.S. built, and serviced worldwide. 

Overseas distributors: : Cakly Science Assoc. Lid. Merseyside, 051 342 7033. 
Australia: Brumby Technologies Pty, Lid., NSW, 759 1638. France: Coserm, Rungis, 45 86 64 75 


Inputs, Outputs, etc. 


Analog Input; 8 analog inputs. 0-5.1V in 20m steps (8 bits). 
0-100У range possible. 7500 conversionsisecond. AD- 142: $142 
12 Bit А to D: Analog to digital converter, Input range -4V to 
4V, expandable to 100V. On-board amplifier, Resolution 1mV 
Conversion time 130ms. 1 channel, (Expand to 8 channels with the 
RE-156 card.) ÀN-14 $153 
Relay Card: 8 individually controlled industrial relays each with 
status LED's (ЗА кі 120VAC contacts, SPST). HE-140: $142 


Reed Relay Card: 6 reed relays (20А at 60ҰОС, SPST), 
Individually controlled and laiched, with status LEDs. RE- 154: £109 


D/A converter: 4 Channel В Bit ОГА converter with output 
amplifiers and sepande adjustable references, DA- 147: $149 
24 line TTL 1/0: Connect 24 input o output signals (TTL OSV 
levels o4 switches). Vanety of modes. (Uses RESA) DG-148- {72 


M nal ede 6 optically isolated inputs. Input can be 5 to 100V 
те. же of switch closures. IN- 141: $65 


Digltal Output Driver: 8 outputs: 250mA at 12V. Drive relays, 
solenoids, stepper motors, lamps, etc. $T-143; £78 


Clock with Alarm: Powerful clock/calendar. Battery backup. 
Timing 10 1/100 sec. Alarm relay, LED and buzzer. CL-144: £94 


Touch Tone Decoder: Esch tone is converted into а number 


which is stored on the board, PH-145: £37 
A-BUS Prototyplng card: 4457 card, Will accept up lo 10 
LC s. With power & ground bus. PR-152: $16 


Counter Timer: Three 16 tet counters/imers. Use seperately or 
cascade fot long (48 bif) counts. CT-159: $132 


Call our application engineers to discuss your praed. 


Ordering information; We accept Visa, Mastercard, Checks, and М.О. C.O.D. is $4 extra. 

Purchase orders are subject to credit approval. CT residents add 7.5% sales tax. 

Shipping: ctl plied чен M eigen UPS 2nd Day Air: Ы extra. Next Day service 
(Airmal). Outside US and Canada: Add 10% of order total 


available, Canada: $5 per order 
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Motion Control 


Smart Quad Stepper Controller: The wortd’s finest 

On board microprocessor controls four motors simultaneously. 
Uses simple English commands like "MOVE ARM 10.2 (INCHES) 
LEFT. For each axis, you control coordinates (absolute or rela- 
tive), ramping. speed. units, scale factors, etc. Many inputs for limit 
switches, elc. On the fly reporting of speed, position... Вий in 
drivers for small motors [such as MO-103 or 105). SC-149; £299 
Options: + 5 amp/phase power booster lor 1 motor: PO-123; Me 
> Remote "teach" keypad for direct motor contr: RC-121: БА 


в “ы ”" 
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A large A-BUS system wih two Motherboards 
Adapter in tha foreground plugs into РС.ХТ.АТ type slot 


Stepper Driver Kit: For experimenting with stepper motors, 
Includes 2 МО-103 motors and а ST-143 dual diver РА-181: $99 
Stepper Motors; (4 phase. unipolar} 

MO- 103; А” dia, Ya" ай. 7 5*/step, 12V, 5 or-intotque, $15 
MO- 104; 2" dia, 4 shan, 1,8'/516p. SY, 8002-11 lique. — $45 
MO-105; 17 squae 2" shaft. 375" Istep, 12V. 6 orn 15 


Жа 


a porma industrias Company 


A-BUS Adapters 


> Сал address 64 pots and control up to 25 A- BUS cards. 
ж Require one cable, Motherboard required for more than 2 cards. 


A-BUS Parallel Adapters for; 

(BM РС/ХТ/АТ & compatibles. Umm one wer or long iet  АҢ-11): ES 
Арра }М+,@ Praga inte any stot raa AR- 1M: Bi 
Commodora 64, 128 Pug nin Ётгапш Рой on Deck AR-135; L4: 
TAS-50 Model 102. 200 (жеч 40 pie Syren bur AR -136: $ 
Model 100 (Tandy portable] Puga mio socket on oto. | AFI- 115: $72 
TRS-80 Model 3.4.4D Yates malatie 50 pn c m ei АН-122: Ы 
ТН5-80 Model | Fug iic а nin елдам a AR- 131: £X 
Tandy Color Computers Fis ROM өл Шақай o Cats. AR- iM: ЫХ 
A-BUS Cable: Necessary to connect any parallel adapter ii 
one A-BUS card or to frst motherboard, 50 pin, 3. CA- 163: $2: 
Special Cable for two A-BUS cards СА-162: М 
бегізі Adapter: Connect A-BUS systems to any RS-232 pon 
Allows up to 500 ft from computer to A-BUS. 54-125: $4 
Serial Node: To connect additional 5A-129/A-BUS systems K 
a single А5222 senal port (max 16 nodes). SN-128: Hi 
Serlal Processor: same as above plus built in BASIC for off- 
hing monitoring, logging. decision making. etc. SP- 127: $185 
Use SA-129 of SP-127 with modems lor remote data scquismion. 


Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
kame with card guides. А sith connector alles (using cables СА- 
161: $12) additional Mocherboards to be sdded. — MO- 120: 110€ 


Power Supply: Power pack lor up to 4 cards PS- 128: $13 


Complete Catalog Avaliable 
For Orders and Info call (203) 656-1806 
Weekdays from 9 to 5 EST or FAX 203 656-0758 


ALPHA [ProGlucis 


242.B West Avenue, Darien, CT 06820 


Circle 15 on Reader Service Саға 


[9600 bps MODEM 


|V.32 MNP class 5 


High speed, error 

free dala communi 

catons without 

propnelary protocols 

Effective throughputs up $999 
lo 19 2K bps 


* 9600/4800/2400/1200/300 bps full duplex 
data Iranster 


* Fully V.32/V.22bis/V 22 and Bell 212A/103J 


compliant 

e MNP class 5 error correction and data 
compression 

* Automatic speed detection in Onginate & 

| Answer modes 

= Two-wire dial and two-wire leased line 
connections 

Enhanced AT command se! 

|“ Non-volatile memory storage 


аә —=—————‏ ن ف 
Computer Friends, inc‏ | 
NW Science Fark Dr. Portland OR ©7229‏ 14250 


Call Toll Free 800-547-3303 
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REAL WORLD 1/0 & 
For PC/XT/ATs 


D Z4 * 24 line digital LO, b МИНЕ HL 
АПЫН) * H channel 1200: ipia шүү! іпсұгішт АСТ. prog 
gin al 1, 10 А LM, 7 diet LU |шез $244 
ын" Seek channel] verizon of ADS |!) dig O 
lies amm preamble рїї ТІКІ meg input 1. 5144 
| AD = H diame МАП 35 gh. шшр А Ын » 5 
MI uer cowers 24 (кеші LU Gres $195 
АПА Ши) r” Н cmo! he 4 u5 VD. ып DÀ imple А 
hok] 24 diah ІЛ? нез $139 
ADAM) + à chapel |I- 125 uS LÛ, 5 5» М fumer 
ioe 24 daga ІЛ! Іше $259 
DAG "Ғад wailing dual hipelar [VA 8179 
PDIDO + Prosobype boani ж hine decaer. manual $99 
ЫГ баты île БАХАС Pus C am Forih deren 
ey nefurm | peur аптаны (ШШШ jor Қаш Wuna 
ine Ty eyo mixes 


Real Time Devices, Inc. 
Р.О. Boa 906 State College, РА 16804 
(6814) 234-8087 
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9-Track Tape 
For Your — — 
IBM PC/XT/AT/PS-2 
Read 1600 bpi 9-track 
tapes from a micro, min or 
mainframe in EBCDIC or 
ASCII as mirror image or 
by individual files 
Use the 2000 PC” for 
disk backup, data inter- 
change or archival storage. 


POUT AT. PS 2 ага trademarks ol TEM. 
2000 РС 1 а Irademark of Digi Data 


B Hs ПАТАДІЛІНБІІНАТЦЫЧ 
MAMAS [nte uf нал] 
шанып ANO LO Ha qu 
4 Ы! 43 тра 


ыма ROC ы) 
[| — —  — ul Firet in Malus 
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[DFA WORKS= 


Ў MARYMAC” 


Circle 99 an Reader Service Card 


| = 
| Chet 1200880 sold sines 1982 N 
ГЕ: ever 


another 
«68.50 ribbon !!! 


Linear ten (агага Macinices 

save thousands of dollars per year 
and always get a perfect printout, in 
black or with any of our colored inks 
Universal Cartridge Maclnker ЕЙ 
$68.50. multicolor adapters for mul- 
ticolor cartridges. We support over 
24.000 printer brands & have a com- 
plete range of accessories, color car- 
tridges. OCR, heat transter, and 
indelible inks. Customers vary from 
individuals ta Fortune 500 compa- 
nies. Ask for free catalog. 


Computer 1.800-547-3303 
Friends 

14250 NW Soence Park Or., Portland OR 97229 
tel. (S03 )626-2291 — lax (503)643-5378 


vea gc 


ий ie 
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DISKETTES | 


5.25 05 6023450 — 1460 
5.25 HD 6109660 — 3250 
3.5005 6404107 — 23,95 
3.50HD 6404078 — 45.95 
20-1024 1669045 — 33.95 


RIBBONS 


EX-SAMPLE+" 


An expert system using Al 


strategies (о compute PROPHINTER | ei 
sample size in statistical PROPRINTER RL (10401501 — 199 
x EET UNTER Kee DID eS) — НИ 
research. It provides a Ш PROPAINTER XL гаі зода) — 1190 
critique upon completion. рас P И. Fy (61288294 — 560 
o PH MTE Б ТЕ "P 
$250.00 ЫМ Е : 
| pias shipping and Жашыйм} Ni НЕ WRITER (1298790) — 9 


VISA. МС, AMEX, PO amd 
Personal Checks accepied 
The idea Works, Inc 
Cal! toll-free 
1-800-537-4844 
Missouri residents call 
314-445-4554 
FAX 344-445-4589 
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Computers, FAX 
& Cellular Phones 


Delaware 1: ‘800-451-1849 


ж X 10247, WILMINGTON., DE 


Фокеһоте 1 1:800-654. 4058 


BOL 146574. BETHANY, (Ж. 


с Nevada 1 800-621: 6221 


Tandy” 
c 


We will meet or beat. . 
GUARANTEED LOWEST PRICES 


BOX 12396. I VEGAS. MV. 89112 
= 7ا‎ Poler 1 | I | i і 
ШЇ MARYMAC noustaies inc ister Card’ COD orders add | 
DUM Kay Fwy, hit PS5 ас) 7 
Kary (Fumi), TX 7744) E iia айры E ا‎ жи NIMES y ec 
1-713-392-0747 FAX (713) 574-4567 Жу و‎ де ee | 
—— — i FAX (405) 495-4598. 
Toll Free 800-231-3680 
Circle 174 ап Reader Service Card SEPTEMBER 1989 + BYTE — 385 


IEEE 488 
Solutions 


» Hardware & software interfaces for РС, AT. 
386, PS/2. Macintosh, SUN, HP & DEC 

* IEEE converters to SCSI, R$-232. RS-422, 
modem, Cenironics, digital ЏО & analog 10 

* [EEE extenders, expanders & buffers 

* [EEE drivers for DOS. UNIX». Lotus 1-2-3, 
Symphony & Quattro. 


Call or send for your 


FREE Technical Guide 
Demo disks and appbicabon notes avastable 


== (Otech 


EN ——————— 


(216) 439-4091 
Telex 6502820864 • Fax (216) 49-8093 
(Qtech, Inc. • 25971 Cannon Road 
Cleveland, Ohio 44146 
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PAL/EPROM PROGRAMMER for PC 
VERSION 2 of Software and Hardware — 5475 


200/100 MHz LOGIC ANALYZER for PC 
y" Pam um LA27100 
“Зат. 51299 


1427200 
51899 


* 24 Chun mods wik 4i ААнын] > 6 Chu adı тій 16K channel 
* hanes) Rams from 300 MH LATIN er LOOMHALATMO® 1 250 На 
* Exim Сый from DC ы 50 Ms - 16 Loval Triggering Spee 

* Тынма Үсіме Laval u TTL. ӨСІ. cx -EV е «МУ variable + Dam 

Ougday ар Tuning Diagram ан Sum Lin > Алғайлай Daia and Зевар Info. 


(201)994-6669 А 
Link Computer Graphics. inc. 


4 Sparrow Dr, Uvingstan, NJ 07009 E 


Circle 162 on Reader Service Card 


8HC11 


. (02) 654 1873 
. (0222) 38 76 38 
+31 1858-16133 
(02) 65 81 11 
90-452 1255 
‚.. (01) 69 412 801 


West 
USA FAX 


NOHAU = 


CORPORATION (408) 886-1820 
See our ad on page 126. 


Circle 213 on Reader Service Card 


—EVEREX- 


ree‏ ڪڪ 
COMPUTER SYSTEMS DIVISION‏ 


Step 386/25/20/16MHz • Step 286/20/16/12MHz 
IN STOCK 
Call for best price 


INTEC 386/25MHz Motherboard $1495.00 


* м 308-25МНт CPU ғ 64K cache upgradeable ю 256K © Up to 
LANOMARK 


SMEG on board with SIMM • AMI High speed BIOS • 
A35MHz, РМ =4 2ЫР5» 80307 and Weltek support * As Fest as 
Northgate 386/25 • Сай ior quantity datcount 
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Data Acquisition Interfaces 
for IBM PC/XT/AT & PS/2 


CATALOG 


e PC Based Instruments 

e Motion Control 

e Frame Grabber Boards 

e Industrial Data Acquisition 
e Communications Interfaces 
e Software Packages 


| 


440 Myles Standish 2 
(508) 880-3000 TLX. 52 
Circle 187 on Reader Service Card 


MULTI-USER UNIX SYSTEM V 
ON A 286 


The Opus532 Personal Mainframe 
allows you to implement AT&T 
UNIX System V on your IBM AT, 
XT or compatible PC. 


The Opus532 Personal Mainframe 
consists of: 

е Ория5-а complete port of 

AT&T UNIX System V 

* Opus32-a 32 bit coprocessor 

board based on the HS32000 

chip set with 2MB of memory 

* Opus software that integrates 

the Opus UNIX coprocessor sub- 

system into the PC-DOS 

environment. 
We have these high performance 
boards available at substantial 
reduction from list. Please Call Ken 
Eng @ 703-827-6674 or Fred 
Manhartsberger @ 703-827-6611. 


ST SYSTEMS 
1577 Spring Hill Rd. 
Vienna, VA 22180 
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Cross-32 
Meta Assembler 


Table based macro cross-assembler using the 
manufacturer's assembly mnemonics. 


B Includes manual and MS-DOS assembler disk 
with tables for all of the following processors: 


1802 64180 65С02 65816 
6801 6805 6809 68HCI1 
680X0 80X86 СОР400 СОР800 
8048 8051 8085 8056 
TMS320 TMS370 Z8/Z80 ...МОКЕ 
Users can create tables for other processors! 


Generates listing, symbol table and binary, 
Intel, or Motorola hexcode. 


Free worldwide airmail shipping & handling. 
Check, MO, VISA or МС: US$199 ог CN$249 
Universal Cross-Assemblers 
POB 384, Bedford, NS 


Canada ВАА 2X3 
(902) 864-1873 


Circle 307 on Reader Service Card 


Computers for the Blind 


Talking computers give blind and 
visually impaired people access to elec- 
tronic information. The question is 
how and how much? 

The answers can be found in The 
Second Beginner's Guide to Personal Com- 
puters for the Blind and Visually Impaired 
published by the National Braille Press. 
This comprehensive book contains 
reviews, written by blind users, of soft- 
ware that works with speech. 


Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street Boston, MA 
02115 
(617) 266-6160 


$12.95 for braille or cassette 
$14.95 for print 
NBP is a nonprofit braille printing 
and publishing house 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Mark Stone at 
603-924-6830 


BVIE 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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California Digital 


17700 Figueroa Street @ Carson, California 90248 


OPTICAL 
hy 


Dest. +559 


image scanning for OCR text, photographs, 

mov High resolunon 300 DP! me DEST PC Sean 
us; 651 45 сарае of rendering photographs to 32 

Write Once Reed - СаШопча Dsgrtal nas jd purchased | na'tone shades Also inputs text direct from 


The ОХҮ 960 ss an sight реп. size B” һай bed plotter. 
This und is fully HP 7470/7475 compantie and ac- 


PC Magazine has chosen the NEC -890 best laser 


hundreds of Information Storage's ISI/525WC орпса! WORM | nrnted pages to ASCII hies or тесту into most word | Printer of the year (Јал 12 1988) And 15 obvious cepts both parallel and sena puts 
OCess: E why  thepoenter :s Postscript. Hewiert Packard. and 
dnve. Chosen “Editors Choice” by PC Magazine, (March 29, | Proce programs Electronmc status display Mibis із E One лдар th бт Оюна LED display, Облут step reaolu- 


1988) the 525 provides 230 megabytes of random accessible data | Ауаламе lor рот the Macintosh (SCSI) or the IBM: 
on each doubled sided llippy cartridge. (manually flipped). rer ped ше Lon udi E 
Optical storage is the perfect medium for maintaining "on fine" purchase a DEST scanner for only $559 
programs or other static data. Also ideal for sending to field offices, i 


calalogs, part lists or any dala where random accessibility 15 


megabytes of memory The 890 accepts data trom 
parallel, sena) and Apple- Tak devices 


_PRINTERS 


HOUSTON INSTRUMENTS 
required. DMP 41 single D.....2995 2296 
The 151/525 is available in extemal or intemal configuration. Sup- м Laser Prnt П docto Sed 250» 2 16581 DMP бә өзді реп. 3464. Cab 772295 2495 
plied with one cartridge, ESDI/PC controller, cable and transpa- GMS SS Р5/8102 Meg . 35 fonts. Post/S 5495 3879 | DMP SEC size A-E, 16 ips ...... . 5695 3005 

rent optical software. Рог additional inlormation, contact Steven in PLE Laser Witter NT . 4550 3659 DMP61 singie pen, 32 рз, А-П..... ...... 4295 3095 
our technical support department (213) 217-1947. The 151/525 is NECESO Postsenpt, 3 meg — . 4975 een MAE Oo ме п 
a current production drive. DIGITIZERS. 1023 Алап ^D. 8 реп, 30 pe TO 4895 3795 

Sze A- ®" 7905 5496 
; 2 7475А 8 4 B 1895 1496 
4 гө “В”............ 
` Г] жие. $ Saba Scanner HOG 212 Рита 12х12”... ... .. ..595 7550А 8 pen size "B" 32 Ips. 3900 2996 
HDG 1515 15х15 . . eo 969 559 7595A 8 pen. size A-E, 24 ips 9990 7506 
The Saba in lese han foo second e ol eventy vo E 12x12 stylus extra „ыз. TOT 487 А 
aced text in less seconds. Included 36x48 » «5357 3995 | 672/ХО 4 реп, size B^... 895 5985 
R software allows қастанған to transter | SUMMA 675 size "A-D" 8 рөп....................... 3096 
pnnled р into ASCH ectly to spread- Зита тар us 12x12". . 599 379 6 pen, 11х32...1205 806 
sheets and most word processing programs. TB 3648, 36x 8748 3729 PL 
Archival data, legal briefs. . No problem Simply in- | KYE Genus Tablet w/4 but mouse 59 279 | (P3700 size E. 10 cesso ATS 2196 
set the page into the Saba and in seconds the docu. CALCOMP Ра "E" 10 ре. ... .... 4695 3406 
Doctor, lawyer, indian chiet . т y every ndustry Kit pro- | mert ıs емей pio T сога and fom (ос т 33 6... —À “ 1215 Ls Ө - b — 
fession is disseminating information on CO/ROM One compact editing Also does line drawings not require o. NE P _ “з. XY980 flatbed size’ pen.9ps . 

А _ ray tones Limiled quantibes available Onginal ОРХ2000 size "C" 8 pen wih stand 4.2095 2196 
disk, the same size as an audio disk, сап store aver 500 mega- | 9% $1294 now only $359 ораза вто stand... 4005 3006 
bytes of data in High Sierra format. |, "»n ENTER COMPUTER - 

Below 15 а listing of some of the CD/ROM drives currently avail- A Е e 008908 SP600 size “B” 6 pen.. ............ 995 one 
able from California ital. The best value is the Eclipse 430 Y BOOT andis parate AD... ess. 3995 

our choice, MicroSoft Inport Buss Mouse" or 5Р1800 8 pen, А-О, 32 ips. .. . 4595 3360 
external dnve. The CDS/430 includes PC/XT interface, cables. | „ыс, "Senal Mouse” The industry standard, list pace || JDL 850. size "C" one meg. memory ..3845 2780 
sampier software and MS/DOS extension. It also offers an audio A SCANNERS software _ 1299 289 || $150 now avalable for опу $59 includes son- || VERSATEC 6524 Elocrosane У 12900 13789 


output feature for mulitmedia presentations. The system is Man- 


and held scanner with OCA soft ware and manua! Packaged in OEM boxes 


" "er 2405 1868 

ufactured in Japan by one of the Worlds largest producers of | DEST SCANNERS 5460 size "А-О". 

i f shades 5860 saze “А-О” 8 pen. " 7495 6750 
magnetic storage equipment A super value at onty $539. РС/651 scan+ 32 % a 

AUTODESK 

Echpse 430 external system $539 NEC nterface ka tor above 2... 159 
НОМ 15035 External system 695 Sony CD/510:ntemal dnve only 559 RR — J PE = — e 
Hitachi 3500 Interna! system 595 Sony 6101 extemal dnve only .. 795 | СҮЗ. М E 1088 
Hitachi internal drive only 319 Sony 2308 иівсасе кі . . 159| себе 1499 999 ME =” = — = 


NEC COR. 77 External deve опу 695 Panasonic LES000 “write once 1895 
NEC CDR: 80 internal dram ony 639 Panasonic interface kit for above 359 


RS506 Page scanner son 


EGA Color 
Monitor 


AMEFUCAN SM. BUS'N. Design Cad . 2% іл 
Forty megabyte intemal hard 
disk drive, controlter and cables 


40 Megabyte Hard Disk Kit 


lisecond Miniscribe 3650 drive 
and a half slot Westem Digital 
controller. 


The kit includes the a 40 mil- 
© Winchester Controllers for IBM/PC © 


XEBEC 1220 with floppy controller 159 
OTC 5150CX 119 
ОМТІ 5527 ALL controller А 
ADAPTEC 2070 RLL controller 99 
ADAPTEC 2372A 1/1 interleat 159 
WESTERN DIGITAL WD/1002WX2 89 
WESTERN DIGITAL 1003WAH or WA2 139 
WESTERN DIGITAL 1007/WA2 ESDI 239 


idea! tor CAD/CAM and zum To pubkshing appkcabons The 
Poland CD/240 color monitors has a resolution of 720 poets by 
400/480 ines on а 31mm dot pich 12 non-glare screen VGA 
specifications in text mode EGA in graphic mode 

Сайотиа Digital has made a special purchase and is able 10 оног 
the CD/240 EGA/ VGA RGB color monitor for onty $219 


Heed Crash, Power 5рікев or poor disk maintenance... 
DET ona Aa EC о х Баск ир The Айоу/40 ıS ал mexpensve 
TN, овуб and restore Mes inthe event за! your data has been distroyed 


уй : سیا‎ d аі. manufactured by North Amencas | Fun featured. 132 column, multi-nesolubon ‘ideo color adapter 
No need to purchase а Separate lape controller - the Alioy/ 40 attaches drectly ue peer ae de 3139 additional Comparable card package 
1o back up ary ims ay or Night. би сига ы and 40 1 abytes 
e meg 
eplacabie dala has been stored on опе Scotch DC/ dala cassette 


Back up onara hard d modified fles only, or by hie name. Loss of dala «s 
inevitable but when you are backed up on ал ABOy/40 its not a catastrophe 


E ағашы 


DISK DRIVES 


Five Inch Winchester Disk Drives 
Price dogs aot iaciude controller. sach tero 


SEAGATE 225 20Meg.% Ht. 239 229 
SEAGATE 238 30 Meg. RLL 259 249 
SEAGATE 251/151 M.28mS. 459 445 
SEAGATE 4096 96 M.35mS. 559 539 
MINISCRIBE 8425 25 M 65т 239 227 
MINISCRIBE 3650 50M 61 тз. 319 309 


5" DISK DRIVES ni MM > MINISCRIBE 405325 mr 459 49 | € SCSUSASI Winchester Controllers e 
TEC V height agi.»ide......39 TEAC 235HF 1.44 Мер...” 99 FUJITSU 2242 55 M.35mS. 1299 1229 | ХЕВЕС 1410A 54" foot print 239 
TANDON 101/4 full ht 96 TPI..99 5%” Form Factor КН ............. 20 | Thirteen inch color graphic terminalis both VT-100/51 | FUJITSU 2243 86 М. 35т5. 1695 1619 | WESTERN DIGITAL 1002-05E5%" 229 
TEAC FDSSBR half height 89 QUMESA DISK DRIVES gy | and Tektronix 4010/4014 compatible. The 7107 offers | ROOIME RO-204E 53 Meg. 895 859 | OMTI 201 89 
CM = T — for IBM AT..109 QUME 841 у вбеа. . |ê pallette of 4,096 colors on а 640 pixel by 480 lines | MAXTOR XT1140 140 Meg. 1495 1450 @ Winchester Accessories Ө 


non-glare black screen. 

Horizontal pan and image zoom, to 16 times original 
size make the 7107 the ideal terminal tor CAD/CAM 
applications 


MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. 30mS. 1289 1229 
CONTROL DATA WREN "V" сай 


Dual floppy enc. and powersupply 59 
Winchester enclosure and supply 129 
Switching power supply 49 


н : TECHNICAL & CALIFORNIA 
| vt ear since 1973, customers from virtually every nation in the free — | ча 
M oria have chosen California Digital for their data processing requirements. | 24 3) 21 7-0500 
Me Its computer, California Digital has М... complete minisystem or just one TOLL FREE ORDER LINE 
microchip. California Digital offers over 10,000 unique computer products. | (800) 421 -5041 
Regardless of how specialized your data processing requirements... 
| California Digital is your one stop shopping solution. 


PANASONIC 455 Най Height..89 ЅНОСАЯТ 851R dbi.sided....319 
PANASONIC 475 1.2 Meg./AT.99 — SHUGART ӨСІН sgl.sided .....259 
Fujitsu 5%” double sided ........69 SIEMENS 100/8 sgl. sided.....119 
Dual enclosure for 5%" drives 69 REMEX RFD4000 dbi. sided 189 


MICROCOMPUTER à 
MARKETING COUNCIL 8:00 AM to 5:00 PM 
DIRECT MAAEETE ASSOCU TON Pacific Time 


ا — 


Telefax ө (213) 217-1 951 


MILCAOCOMPUTER 
MARKETING COUNCIL 


JDR Місгоаемсеѕ ` 


* 30 DAY MONEY BACK GUARANTEE * 1 YEAR WARRANTY ON ALL PRODUCTS « TOLL-FREE TECHNICAL SUPPORT 


Doriek s 
HIGH-TECH 
SPOTLIGHT 


Lot month | revered improved hard disk parformnenca fom 
prom infraecrving. Thi manm t hopie i maemeny heaving. 


41256-80 262 144x4 Bons 15 Although os Impordant fo memory design оз occess lime, 

41255-50 Er Ax I bns 16 - CYCLE time is sektom dacussed beyond Ihe board designen 

414255-100 26214424 Mans 20 - lab. ACCESS time is the lime И lokes o memory chip fo either 

414255-30 262144х4 Bons zu make th contents avallabie lo Ihe processor (eod), of dore 

1 MB-120 10488761 Ams 18 fhe data that the processor wants saved (write), CYCLE lime 

1 MB-100 1048576311 10015 18 в equal о occess fime plus precharge lime. PRECHARGE 

1 ME- 1048576x1 "Ure. 18 time is the time H tokes the memory chip fo resiore Ін intemal 

| 2 charge offer a read o write cycle. іп mony processor designs. 
fhe critical liming l'acter thal prevent DOCE to Dock mamory 
SIMM MODULES occessa B Ihe precharge delay, becouse without B. Ihe 

PART SIZE SPEED processor could run full speed ahead wilh no WAIT sates. 

41255А9Н-12 255K x 9 LEHE- 

41255A9B-B0 256K E Bona 


іпінніктеіні memory із ured lo fully Hol delay. Fit the 
471000 488-10 1MB кН Oars memory i divided into Ae ond ighi banks. The procadqsor 
421000A98-10 TMB к 5 TOQnS lihen оссезгав the memory by altemating from ome bank 10 
421000 408-60 1MB 9 ЁК another. While thee МП Dank i recovering kom an occ en 

(счесоггдгид), the ight bank is геси?у lo go; on the neri 
STATIC RAMS ecces fom the lef bonk the right bonk recover. 

PART SIZE BPEED 
ТММ2016-150 04808 tamg 


While пой all OC Ce One sequential, and metmet The 
memon Diecast will be To fhe tome bank thot wos ist occed- 
ed, fac vost majosty will be іла йй] and re machine 
HMG1 16LP-2 74828 12 
HM625ALP-15 grama ч will run сі NEAR ZERO wal states because of Inlerecving. 
HM6264LP-12 В182х8 тит 
HM43256LP-15 3276808 T 5n 


Derick Moore, Director of Engineering 
HM43255LFP-12 dE EAA тие 


HMA3256LP-10 A27B5BB Шы EPROMS 


PART SEE SPEED 


MATH COPROCESSORS Т 2: o ы 


460, 

2716-1 мха ns 

2732A 40608 2540s. 

intel 2 T TEAM 2764 819228 | 45» 

WARRANTY 2764-250 B192x8 250 

2764-200 8192х8 200ns 

27С54 gapa 250ns. 

27128 16354 xÀ Sie 
27128А-200 163608 

27256 
27255-200 


327688 
3276828 
ZICIS5 
27512 


327 68x 
ESS 
27С512 
27С101-20 


HEW LOW 
PRICES! 


MEMORY 
DYNAMIC RAMS 


PART BE SPEED Pr PRICE 
4116-159 du: 1 "Бл 1Е P 
4104-149 6553501 ШЕТІ.) 16 FA 
4164-120 &55 VN 1 12068 16 
4164-100 6553601 1 та 16 
TRE 12 &55 M ка zonis 16 
A1255-150 gBZI44x! LS 1Б 
41254-1270 Pt 144r! Бағ 16 
41744-1100 SES 14827 10s 14 


PROTOTYPE CARDS 


FRA EPOXY GLASS LAMINATE WITH GOLD PLATED 
EDGECAAD FINGERS AND SILK SCREENED LEGENDS 


FOR xT 
WITH «SV АНЫЗ GAROUNO PLANE 
ABOVE WITH WO DECODING LAYOUT 
PAATS КІТ ЕСА JDR-PR2 ABOVE 


FOR AT 
ВІТ WITH VO DECODING LAYOUT 
FARTS KIT FOR JDR-PRtÓ ABOVE 


FOR РЕЛ 
32 BIT PROTOTYPE СААС 
16 BIT WITH VO DECODING LAYOUT 
PARTS KIT FOR JOR-PAI6 ABOVE 
16 BIT FOR VIDEO APPLICATIONS 


EXTENDER CARDS 
SIMPLIFY PROTOTYPING AND TESTING 
B-BIT FOR BO8B MOTHERBOARDS 
15&-BIT FOR 286/386 MOTHERBOARDS 
MICROCHANNEL 1T6-BIT 
MICROCHANNEL 32-BIT 


JDR-PR1 
JOR-PAZ 
JOR-PRIZPK 


JDR-PR1016 
JOA-PRIOPR 


JDR-PR32 
JDR-PFR16 
JDR-PRI1TSPEK 
JDR-PR16V 


EXT-8088 
ЕХТ-80286 
ЕХТ-16 
EXT-32 


PC BREADBOARD-ON-A-CARD 


y * êê BUS LINES 


* USE LP TO 2а 14 FIN |С 
. 1540 TIE POINTS 
. DB825 D-SUB CONNECT 
PDSH $419.94 
5 MHr 
5 MHZ 
10 MHz 165.05 
IET COPHOCEBEORS ER 
80287 B MHz 139.95 2” 
072879 ANH: 209.95 
287-10 10 MHz 239.95 


32-БІТ COPROCESS ORS 
ЮЗ? 16 MHI 359.94 
80287-5Х 16 Mir 319.95 
80287-20 20 MHz T9835 
BXBI-25 75 MHz 4B. 85 
НШІ? HMH? 64% 95 


бт SOLDER STATION 


* UL APPROVED 

* HEAT SETTING ADJUSTS 

- ТІР TEMPERATLIRE REACICILIT 
* REPLACEMENT TIPS @ $2.95 


D. 


168-30 $59.95 


6553618 
TITO Ara 


EPROM ERASERS 


kuggdmgdegmgdgSg 


` INCLUDES MANUAL 
& SOFTWARE GUIDE 


CABLES AND GENDER CHANGERS 


MOLDED: GOLD-PLATED CONTACTS; (00% SHIELDED 


74 SERIES Loaic 


в 
AT 
-19 
M 
-29 
an 
.24 
-1Е 
A 


C.P.U.'s 


S000 

BOSZAH 

BASIC 34,93 
noon 5.99 
8244 5.25 
82514 1,69 
8253-5 1.95 
B254 9.95 
8253-5 249 
erat 9.95 


ards 755 


атар 9.95 
#755 14.95 


cM 
scor 7.98 
6527 295 
¥.20 
LE 6.95 


741532 
741573 
тата 
741574 
74574 
7418128 
TaL 5155 
7445153 
7415241 


NS16450 10.95 


LITT 


| MESS5 


LM741 

TBOST E 
TB12T 4 
78150 1.25 
75154 1.85 
14411 9.95 


CRYSTAL 
OSCILLATORS 


TOMHET 


Waa 
vID-10 
YH 


8 95 1.8432 
11.95 20.0 


12.95 24.0 


5.95 
5.95 
4.95 
4.95 


7415245 
7415173 
т45258 

7415322 
74.5367 
тА 5173 
тА. 5174 
Tal 5793 
TALS 


мы... ра 
EBdadgssd 


АМ ENTRY-LEVEL 
COMPLETE PAL 
DEVELOPMENT 
KIT FROM CUPL 
FULL SUPPORT 
FOR TĒLA, 1ЕНА, 
ІЕНЕ, 1БН@ 2018, 


20A4, 20АЕ. 2088. 


AND 20x58 
MOD-MPL-SOFT 
379.95 


* SHIRAT POCKET SIZE! 

a ALL SIZES UP TO А AT A TIME 

" ERASES MOST EPROMS INS MINUTES 
DATARASE il 


DATARASE Н "39.28 
i 


SPEC TRONICS 


1235 WATT POWER SUPPLY 
- UL APPROVED 
- EY USA, 12V @ 4 2A. 
Sy @ SA, -12V @ БА 
P5-135 59.95 
PS-150 1504 SUPPLY 9.95 
200 WATT POWER ШІРРІҮ 
« UL APPROVED 
. ӘУ @ 20A, «12V @ ТА 
EV @ 5A 12V @ 5A 
PSO $89.95 
APPLE ТҮРЕ SUPPLY 
+ WITH APPLE CONNECTOR 
- 45V @ GA, «12V ЗА, 
5V @ ТА, -12V @ ТА 


Р5-А 359.95 


CBL-PRIHTER 
CBL-PRINTEH-25 
CBL-PFHIHTER-HÀ 
CBL-DB2*5-MM 
ZBL-D825-MF 
CBL-2-SERÍIAL 
CBL-KBD-EXT 
CBL-CNT-MiM 
CBL-FDXz;-EXT 
CBL-MHT-3 
GCBL-MODEM 
GEHDER-VGAÀ 
GENDER-5-25 


- 286/286 COMPATIBLE FLOPPY/HARD CONTROLLER: 


БЕТ РС PRINTER CABLE 
25 ЕТ PC PRINTER CABLE 


HIGHT ANGLE PRINTER CABLE 


DH25 MALE-DB25 MALE & FT 
DATS MALE-DB?25 FEMALE БЕТ 
Dao FEMALE -ОЕ25 MALE 6 FT 
E FT. RKETBOARD EXTENSION 
3ê- PIN CENTRONICS -HUMA 
37-PIM EXT FLOPPY CABLE 
SAIN MONITOR EXTENSION 
MODEM -DB825 0625 FEMALE 
089-0815 ADAPTOH 
DBo-DB25 SERIAL ADAPTOR 


JIM'S BARGAIN 


9.95 
15.95 
15.54 

9.95 

9.95 

6.95 

7,9% 
14,95 

9.95 

6.95 

6.95 

4.35 

4.85 


HUNTERS CORNER 


= 1:1 INTERLEAVE FOR FASTER OPERATION 


* CONTROLS UP TO 2 HARD DRIVES -& 2 FLOPPIES 
* ALLOWS CONCURRENT OPERATION OF ! FLOPPY & 


1 HARD DIRVE 
MCT-FAFH EXPIRES 10/31/89 


PARTIAL LISTINGS ONLY—CALL FOR FREE 84-PG CATALOG 


JOR MICRODEVICES AND THE JOR MICROOEVICES LOGO ARE REGISTERED TRADEMARKS OF JOR MICRODEVICES. IEM, AT, Р8/2 ARE TRADEMARKS ОР INTERMATIONAL BUSINESS MACHINES. 
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NEW LOW - 


CENTUM va Жы 
2400 BAUD 17 COMPATIBLE 
MODEM PACKAGE 519 


$9995 


= HAYES COMPATIBILITY 
‘AUTO WAL ANSWER 

* SELF-TEST ON POWER UP 
* FULL AND HALF DUPLEX 

= TOUCHTONE OR PULSE DIALING - 


РНО-241 


«720 X 54D MAX RESOLUTION, e^ x 480 50 IN 16 COLORS, 
528 Х 480 RESOLUTION ІМ 256 COLORS + IBM STYLE MONITOR 
- УСА, EGA, CGA, AND МСА COMPATIBLE 
VGA-PKG (INCLUDES VGA CARD AND MONITOR) 


VGA MONITOR $359 
© 14" ANALOG VGA «GLARE RESISTANT SCREEN: 720 я 480 
« ТИ Т МЕТ BASE + FAGNT MOUNTED POWER SWITCH 
V(GA-MONITOR 

$429 


RELISYS MULTISYNCH 
= FULL FEATURED МІЛ ТІЗІ-АМ MONITOR ҮҰГІН UNLIMITED 
COLORS + 800 X 560 AESOLUTION, 147 NON GLARE DISPLAY 
-AUTO SWITCHING - TTUANALOG VIDED INPUT 


JDR-MULTI 
EGA SPECIAL! CAAD & UST $479 


ЕСА-МОМІТОН w RGB MONITOR $339.00 
JDR-RGB 14° HGB. MONITOR TILTSWIVEL BASE kc 1 
JDA-MONG 12° TTL MONOCHRCOME- GREEN 
JDR-AMBER 12° TTL MONOCHROME-AMBER $69; 29 


2ND PHONE ЈАС K 


DFI HANDY SCANNER—400 DPI 


-— 4 


*199*5 


* QUICKLY SCANS UP TO à 17 
WIDE IMAGES + 100, 200. 300, 
400 DPI BOTH DIRECTIONS - BAW & 

4 HALF-TONE MODES -32 LEVELS OF 1 
GRAY SCALE «HERCULES, GGA, EGA AMD WGA COMPATIBLE 

: INCLUDES HALO ПРЕ AND IMAGE EDITOR SOFTWARE 

HS-3000 

ОСН-ӘОҒТ CHARACTER RECOGNITION SOFTWARE $99.95 


UPRIGHT 
case 929995 


SPACE SAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES 

* 250 POWER SUPPLY : MOUNTS 

FOR 3 FLOPPY & 4 HARD DRIVES 

» TURBO & RESET SWITCH «LED SPEED 


| QUALITY 
KEYBOARDS 


$59.95 
564.85 


STANDARD KEYBOARDS: 
BTC-5060 AUTOSENSE FOR XT/AT 
MAX-5060 W/TACTILE FEEDBACK 


ENHANCED KEYBOARDS: 


—— 


DISPLAY - POWER & DISK LED'S BTC-5339 AU TOSENSE FOR XT/ AT. AUT OREPEAT $69.95 
* ALL HARDWARE, FACEPLATES & SPEAKER K103-A — AUDIBLE "CLICK" STYLE | , 584.95 
СА5Е-100 MAX-5339 MAXI-SWITCH WITACTILE FEEDBACK 584.95 
CASE-FLIP FOR вова мв $39.95 — - 
CASE-SLIDE FOR вова MES in NEW LOW 
CASE-70 FOR 285 MES 95 a 
CARE RD FORA) еште. “SSRs MOOULAR CIRCUIT TECHNOLOGY PRICES! 
CASE-JA MINI-286 WI SOW PS $149.95 DRIVE CONTROLLERS: 
= —— МСТ-ЕПС FLOPPY DISK CONTROLLER 5029.95 
‚ MCT-FDC-HD — : 34 MB FLOPPY CONTROLLEA 549.95 
i ' MCT-HDC HARD DISK CONTROLLEH 579.95 
i : * RLL CONTROLLER Т 
DFI SERIAL MOUSE 5 95 } ucr.n.L E: 55 
: ТТ РТСРМЕРСНАМІДІ. | MCT-FH FLOPP'r/HAHD CONTROLLER 139.95 
" D EL ч. He th | ' MCT-AFH 28685 FLOPPY HARD 5149.95 
1 USES SERIAL PORT COM 1/2 MCT-AFH-RLL 286386 ALL CGNTROLLER 5199.95 
INCL SOFTWARE DRIVERS a DISPLAY ADAPTOR CARDS: 
ОМ5-200Е zm MCT-MGP MONOCHROME GRAPHICS $59.95 
MOUSE A HALO-DPE SOFTWARE MCT-CG COL, OR GRAPHICS ADAPTOR 549.95 
DMS-200 £59.95 MCT-EGA ENHANCED GRAPHICS ADAPTOR 6148.06 
; ~ Р MCT-VGA-B — sBIT VGA, ANALOG ONLY $199.95 
| ч un x MCT-VGAÀ-18 15 817 VGA, 1024x758 RES $329.95 
[ - LOGITECH MICE MCT-MGMIO — MONDGRAPHICS MULTI VO $119.75 
I * «THREE BUTTON SERIES $ MCT-MGAIO 266904 MONOGRAPHICS t£ 599.95 
i j - 320 ГР RESCLLITION Ф { 
(ТИТИ : сЕ, реу? COMPATIBLE MULTIFUNCTION CARDS: - 
LOGCO SERIAL MOUSE $98.95 MCT-MIO мата FLOPPY CONTROLLER 879,95 
РОСС Р SERAL MOUSE матн PAINTSHOW $109.95 M Mer ur МАЛО САЯН, ТС HE 
LOGCHS-PBL SERIAL MOUSE WITH PUBLISHER 5149.95 M MEI M МАЛ ГАЙ 55825 
LOGCS-PC SERIAL MOUSE WITH РАПМТ/САП $154.95 а 5 на таа с | 
LOGBS Ву5 MOLISE £89.95 MEMORY CARDS: 
LOGBS-P BUS MOUSE WITH PAINTSHOW $104.95 MCT-RAM 576K НАМ CARD $59.95 
LOGBS-PBL BUS MOUSE WITH PUBLISHER $139.95 MCT-EMS EXPANDED MEMORY CARD $129.95 
LOGBS-PC BUS MOUSE WITH PAINT. CAD $149.95 MCT-AEMS 285/386 EMS CARD $139.95 


EPROM MODULE $119.95 

* PROGAAMS 24-32 PIN EPROMS, CMOS EPROMS 

& EEPROMS FROM 15K TO HORAK + HEX TO ОВ.) 
CONVERTER · AUTO, BLANK CHECK/PHOGRAM 
VERIFY «VPP& 125 1275 13, 21 & 25 VOLTS 

- NORMAL. INTELLIGENT. INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 

МОП-МЕР 

MOD-MEP-4 4-EPROM PROGRAMMER. $169.95 
МОП-МЕР-В a-EPROM PROGRAMMER $259.95 
MOD-MEP-15 :&-EPROM PROGRAMMER $499.95 


DIGITAL ІС MODULE $129.95 
+ TESTS TTL CMOS, OY MAMI & STATIO RAM 

РЕ * AUTO SEARGH FOR UNKNOWN PARAT NUMBERS 

» USER PROGFLAMMABRLE TEST PROCELDLINES5 


MOD-MIC 
PAL MODULE $249.95 


- PHOGRAMS MM, М5, TI 20 & T124 PIN DEVICES 

- BLANK CHECK, PROGRAM. AUTO, READMASTER 
VERIFY & SECURITY FUSE BLOW 

MOD-MPL 

CUPL SOFTWARE —ENTRY-LEVEL PAL DEV КІТ 
MOD-MPL-SOFT $99.95 


MODULAR PROGRAMMING SYSTEM 


INTEGRATED MODULAR SYSTEM EASILY EXPANDS! ALL 
MODULES USE A COMMON HOST ADAPTOR CARD--USE JUST 
ONE SLOT TO PROGAAM EPROMS, PROMS, PALS & MORE 


HOST ADAPTOR CARD 529.95 
+ UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MOOULES! 
+" SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 
+ MOLDED CABLE 
MOD-MAC 


UNIVERSAL MODULE 5499.99 
„ PROGRAMS EPROMS, EEPROMS, 

PALS, BI-POLAR PROMS, 8748 Е 8751 1 
SERIES DEVICES: 16V8 AND 2008 GALS 
(GENERIC ARRAY LOGIC) FROM LATTICE * 
М5. SGS TESTS TTL CMOS. DYNAMIC "ug 
A STATIC RAMS «LOAD DISK, SAVE DISK. 
EDIT, BLANK CHECK, PROGRAM, AUTO, 
READ MASTER, VERIFY AND COMPARE 

* TEXTOOL SOCKET FOR X TO EW ІСІ 6-40 PINS) 


MOD-MUP 


— — —] JOR MICRODEVICES, 2233 BRANHAM LANE, SAN JOSE 95124 
mcm LOCAL(408) 559-1200 FAX(408)559-0250 TELEX 171-110 


RETAIL STORE: 1256 S. BASCOM AVE., SAN JOSE, CA 
(408) 947-8881 HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 


rn арал? 
responsi 
sutbetitute munu 


COPYRIGHT 1388 JDA MICRODEVICES 
Circle 6 on Reader Service Card (DEALERS: 7) 


Terms: Minimum order $10.00. For For shipping В. handling include $3.50 for 
-— = Гог ar. Orders over 1 16 e ta 

Dm contact the за 

[cable ве (аю. Prices 5 genie {б change without по 

7 for typographical 

өсіштет. All Дашы. subject lo prior өше. А 

Erma is avaliable upon request. lems pictured may only Бе тергев. 


ORDER TOLL FREE 800-538-5000 


HARD DISKS KITS 
20 мв 5199 20 мв °249 
зо MB 219 зо мв 279 
40 МВ 2319 dS Seagate 

28 ms 52389 
| 60 MB 2389 
во MB 2569 


150MB ESDIS 1095 


DRIVE KIT 


5-1/4" HARD DISK, FLOPPY/HARD 
CONTROLLER, CABLES, MOUNTING 
HARDWARE & SOFTWARE. 1355-PKG 


1.44 MB 3-1/2" DRIVE 


"Фа 95 


"ІҢ TAA HIGH DENSITY 
* READANAITE 720K DSRS, TOD 
FDD-1.44X БАСК FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE oRIvER $19.95 


1/2 HEIGHT FLOPPY DISK DRIVES: 


FD-55B 5-1/4“ TEAC 05/00 360K 599,95 
FD-55G 5-1/4“ TEAC D&/HD 12M 5129.95 
FDD-360 5-1/47 D&/DD 360K 554,95 
FDD-1.2 5- iid" D5/HD 1 2M 


MOTHERBOARDS 
25 MHZ 386 51049 


а 1/08 MHZ 
| іа MB AAM CAPACITY - EME 
ON-BOARDIGKI. B MB ВАМ CARD 
* USES 2564 ОН 1MB ПНАМЕ 
| A SLOTS: 1X32-BIT НАМ 
2X В:ВІТ A 5A 16.817 
» SHADOW НАМ FOR BIOS 
VIDEO + AMI BIOS 
a INTERLEAVED MEMORY 
' ADJUSTABLE BUS SPEEDS 


MCT-336MB25 


UPGRADE TOUR 
MOTHERBOARD! 
4 


МСТ-388МВ20 TORO Мн? 385 $849.00 
| MCT-386-M ЯМЕ ВАМ САВО LOK] $149.95 
12 MHZ MINI-286 $299 


a AT COMPATIBLE » KEYBOARD SELECTABLE Б/ІРМН? 
EXPANDABLE TO 4MB ON-BOARD WITH 1MB DRAMS (GK) 
* SIX 15-BIT & TWO E-BIT SLOTS + AMI BOS = LED SUPPORT 


MCT-M286-12 

MCT-M286 610 MHZ MINI 286 $269.95 
MCT-M286-16 8/16 MEZ 286 5489 95 
МСТ-М286-20 1729 MHz 286 $589.00 
МСТ-ХМВ STANDARD 4 77 MHZ BOSB $87.95 
MCT-TURBO а 77/8 ан? AEA £55 95 


MCT-TURBO-10 4770 MHZ SINGLE CHIP Bod $88.00 


EPROM PROGRAMMER °129°° 
-PROGRAMS 27ХХ AND P7TXXX EPROMS LIP TO 27512 
+ SUPPORTS VARIOUS PROGRAMMING FORMATS & 


VOLTAGES * SPLIT ОН 


COMBINE CONTENTS ОҒ 
SEVERAL EPHCMS OF | 
| DIFFERENT SIZES 

» READ, WRITE, COPY 
ERASE. CHECK & VEHIFY 
= SOFTWARE FOR HEX 
AND INTEL HEX FORMATS 
MOD-EPROM 


orders may he ed Әсері 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


INQUIRY # COMPANY PAGE 
ACCLER8 TECHNOLOGY ........... 17 
1181 ACIUS........ КПА 291 
1182 ADVANCED DATA SERVERS....... 291 
852 ADVANCED LOGIC 
RESEARCH isso aaa 165 
МӘЗ ARE dtc 291 
1071 ALLOY COMPUTER 
PRODUCTS... самалы сана 148 
1184 ALPHA ЅОЕТҸАКЕ.................. 291 
1185 AMERICAN DATABANKERS ...... 29] 
887 APPLE 
1135 COMPUTER ........ 49, 202, 235, 333 
890 APRICOT COMPUTERS .............. 95 
891 
1149 ARGONAUT SYSTEMS ............... 68 
ИЛ CARNET сорады енын: 148 
1132 ARRESDUST COMPUTER 
PRODUCTS. 49 
190. ASAP SMEARS 291 
1187 ASHTON-TATE ................. 259, 291 
851 А5ТКЕ5ЕАЕКСН....................... 173 
АТ m EUR 17 
AUTOCOMPUTER ..................... 17 
AUTODESK esce erbe genre seges 17 
990 AWARD SOFTWARE .................. 81 
1188 BLYTH SOFTWARE .................. 291 
BOLT BERANEK AND 
NEW MAN sa eestitsi 17 
1150 BORLAND INTERNATIONAL 
Lo ocn 17, 68, 259, 291 
1081 BRIER TECHNOLOGY .............. 323 
884 BRIGHTBILL-ROBERTS ............. 189 
1109  BRODERBUND SOFTWARE ........103 
BROW N-WAGH PUBLISHING ....... 17 
1190 CALTEX SOFTWARE ...............- 291 
CAYMAN SYSTEMS.................. 235 
1979 GC: MAIL а teo ero xa eaae 143 
1160 CENTRAL POINT SOFTWARE ..... 68 
1191 CLARION SOFTWARE .............. 29] 
1145 CLEAR SOFTWARE ................... 68 
1108 CMC RESEARCH ..................... 103 
COMEAU COMPUTING. ............. 315 
1142 COMPUCOM ....:...................... 49 
COMPUTER & BUSINESS 
EQUIPMENT MANUFACTURERS 
ASSOCIATION ....................... 17 
1143 COMPUTONE PRODUCTS ........... 49 
1192 CONDOR COMPUTER ............... 291 
1157 CUBE SYSTEMS CONSULTING 
SERVICES ...........-. ТТТ Т 68 
1080 DA VINCI SYSTEMS ................. 143 
DATA СЕМЕЕДІ........................ 17 
1193 DATAEASE INTERNATIONAL .....291 
DAYNA COMMUNICATIONS ...... 235 


INQUIRY # COMPANY PAGE 
PELTA: LOGIC aia 17 
1137 DIGITAL COMMUNICATIONS 
ASSOCIATES ......................--. 49 
1073 DIGITAL RESEARCH ........... 17, 148 
1194 DOME SOFTWARE ................... 291 
1116 DYNABOOK TECHNOLOGIES ..... 49 
1120 E-MACHINES........................... 49 
1101 EASTMAN KODAK .............. 49, 123 
1131 
1129 EIGHTEEN EIGHT 
LABORATORIES .................... 49 
88OPEN CONSORTIUM ....,......... 17 
1112 ."ELECTROMAP „аланын 103 
986 ELECTRONIC ARTS................... 81 
1114 EMERSON COMPUTER .............. 49 
1119 EVEREX SYSTEMS.................... 49 
1139 ЕХСЕКАМ asses 49 
FEDERAL AVIATION 
ADMINISTRATION................. 17 
1118 FLANDERS RESEARCH ............. 49 
1108» FORTE vices reri er ad rer oa 49 
47TH STREET COMPUTERS........ 17 
1200 FOX SOFTWARE ....................-. 291 
FRAME TECHNOLOGY. .............. 17 
1153 FRONTLINE SYSTEMS............... 68 
РИШТАН атымда йен иын 17 
1161 GAMMALINK .......................... 68 
885 GENUS 
MICROPROGRAMMING ......... 183 
1155. GIMBOR а гасанна аа, 68 
1111 GOLDEN BOW SYSTEMS .,......... 103 
883 GOOD SOFTWARE ................... 197 
1115 GRID ЅҮЅТЕМ........................ 49 
1195 GUPTA TECHNOLOGIES .... 259, 291 
985 HAMILTON LABORATORIES ..... 131 
1165 HDC COMPUTER ...................... 68 
HITACHI AMERICA ................... 17 
1082 HOLMES MICROSYSTEMS ......... 323 
1084 ІВМ........... 17, 49, 227, 235, 267, 323 
1136 
1196 INFORMATION BUILDERS ........ 291 
1197 INFORMIX SOFTWARE............. 291 
1083 INSITE PERIPHERALS .............. 323 
856 INTEGRATED INFORMATION 
TECHNOLOGY i 202 
INTEL des адар o 17 
1074 INTELLIGENT GRAPHICS......... 148 
INTERGALACTIC USERS 
COR U PLT 1 
886 INTERNATIONAL SOFTWARE....202 
1198 INTERSYSTEMS ...................... 291 


INQUIRY # COMPANY PAGE 
981 JASMINE TECHNOLOGIES ........ 127 
ID KIM TRON Sassi aes 148 
KINETISS ces o e 235 

987 LENNANE ADVANCED 
PRODUCTS «cias vacas а: 81 
889 LIGHTSHIP SOFTWARE ............ 202 
1076 LINK TECHNOLOGIES. .............148 
MUS. EOGITECH аенда 103 
LOTUS DEVELOPMENT ........ 17,91 
984 MARTIN HELLER .................... 131 
1158; :MATHSOPT «eec eres eR Ere 68 
WP BES ИКЕ ЕЕ нанда 291 
1146 MEDIA CYBERNETICS .............. 68 
MICROFOQCUS., Zits asas e 17 
965 МІСЖОКІМ............................. 291 
1107 MICROSOFT ................ 17, 103, 227 
1130 MICROTOUCH SYSTEMS ............ 49 
МЇ iH 17 
MITSUBISHI ............................ 17 
MORTICE KERN SYSTEMS ........ 315 
MOTORA с eorr ree rosea e снаи 17 
967 NANTUCKET ............. AS IUS 29] 
МЕК ааа nueva veu Ын 17 
1138 NORTON-LAMBERT ........... TIT 49 
968 | NOVELL.............. 227, 235, 259, 291 
МӘЛЕ. ODESTA иа eii Ret erede 291 
GORI ELECTRIC анына ин 17 
OLYMPUS SOFTWARE ............... 17 

OPEN SOFTWARE 

FOUNDATION ........................ 17 
GPUS SYSTEMS г.зн, 17 
977 ORACLE cop аана 259, 291 
1121 OUTPUT TECHNOLOGY ............ 49 
ИНАК LAP ia онан 17 
PIONEER SOFTWARE ................ 17 
POQET COMPUTER................... 17 
970 POWERBASE SYSTEMS ............. 291 
qc PRECISION ieee ысы 291 
979 PROGRESS SOFTWARE ............. 29] 
QUADR ATRON SYSTEMS ........... 17 
1113 QUANTA PRESS ....................... 103 
SIL RAIMA 2 рысады 291 
1152 REALITY TECHNOLOGIES......... 68 
972 RELATIONAL TECHNOLOGY ....291 


REVELATION 


ТЕСНМОШМИЯЕЗ...................- 291 
ROCHESTER INSTITUTE ОЕ 
TECHNOLOGY Sale 17 
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INQUIRY # COMPANY PAGE 
ROLAND SSeS es E 17 
RYAN MCFARLAND .................. 17 
989 "АММА анара аон 81 
SANTA CRUZ OPERATION ......... 117 
SANYOCON 555565255 ыы avis 17 
1156 SCHLUMBERGER 
TECHNOLOGIES .................... 68 
1124 SCOTT INSTRUMENTS...... РТ 49 
1085 SHARP ELECTRONICS ......... 17, 323 
1148 SILICON BEACH SOFTWARE ....... 68 
974 SMALL COMPUTER ............ TA ii 
988 SOLUTIONS INTERNATIONAL .... 81 
SONY, О ИК ТОЛТО Т 17 
SIAL WARE vecena 17 
SUN MICROSYSTEMS .......... 17, 235 
SUN MOON STAR.............. T 17 
215 SYBASE iocos e eoe 259, 291 
382 SYMANTEC............. 68, 127 
1147 
Bs. SYSISEN SS So 177 
1110 TAESUNG INDUSTRIES............. 103 
TEN X TECHNOLODGY................ 17 
888 THE COMPLETE PC ................. 202 
1077 THE SOFTWARE LINK............... 148 
THOMSON-CSF........ Vu raa VERI 17 
1144 TIARA COMPUTER 
SYSTEMS eae ‚‚ 17,49 
1086 TOSHIBA AMERICA .......... 123, 323 
1103 
TOSHIBA COMPUTER 
кй {сүт Л КАРТА УЫНАН 17 
1105 TRAVELING SOFTWARE ........... 103 
U.S. DEPARTMENT OF 
TRANSPORTATION....... UN 17 
U.S. MEMORIES ....................... 17 
983 UNDERWARE ............... nn 131 
LNIPRESS зз cvi din qi duoc 17 
1141 UNIVERSAL DATA SYSTEMS ...... 49 
VISIX SOFTWARE ..................... 17 
1123 VOICE PROCESSING .................. 49 
1164 WANG LABORATORIES ............. 68 
948 WESTERN DIGITAL .................. 202 
976 WORDTECH SYSTEMS .............. 291 
1078 WYSE TECHNOLOGY ............... 148 
2/8. XDB SYSTEMS... reos уаз 29] 
1087 XIRCOM........................-. 123, 323 
1104 
1102 ZENITH DATA SYSTEMS ........... 123 


COMING UP IN BYTE 


The following articles are in the works for upcoming BYTE issues. Most 
will appear in October, but, computers being what they are and magazines 
being what they are, nothing is carved in stone. 


PRODUCTS IN PERSPECTIVE: 


More and more users are turning to optical storage devices— write-once and 
erasable—for archiving gigabytes of data. We look at both types of drives, for 
both the Mac and the PC, in the October Product Focus. 


System reviews in October will cover two new Micro Channel 
architecture-bus 80386SX machines from IBM and American Mitac. 


Now that 32-Bit QuickDraw is available for your Mac, a printer capable of 
reproducing its output sounds like a good idea. We look at such a printer, 
Tektronix’s ColorQuick, in a peripheral review. 


Software reviews: At long last, BYTE gets the opportunity to evaluate 
release 3.0 of Lotus 1-2-3. Is it enough to hold off improving competition? 
For the Mac, we look at Silicon Beach Software’s SuperCard, which 
improves and expands on HyperCard. 


IN DEPTH: 


We’ll be covering optical technologies. While we tend to think of these as 
something from the future, we have in fact had optical technologies for some 
time. Lasers and their many implementations (e.g., printers, LCDs, and 
LEDs) are an optical technology. So are CD-ROMs and other forms of optical 
storage. And we are constantly seeing announcements of some of the 
elements of optical computing: signals, interconnections, and forms of 
packaging. Even optical computing itself is being accomplished with 

varying amounts of success in academic laboratories. Indeed, rather than 
being something from the future, optical technologies appear to be one of 

the roads to it. 


FEATURES: 


This year marks the twenty-fifth anniversary of BASIC and the fifteenth 
anniversary of Bill Gates and Paul Allen’s seminal implementation of BASIC 
for microcomputers. In our October issue, we'll present an anniversary 
retrospective on BASIC by Bill Gates. 


We'll also take a look at helical scan technology, a method of storing data 
on magnetic tape that owes a great deal to the consumer VCR. 


With the advent of desktop publishing, the design of digital typefaces has 
become increasingly important. We'll show how digital fonts are designed 
and implemented in a variety of systems. 


Also, look for the regularly scheduled features of our columnists in both the 
Expert Advice and Hands On departments, industry news in Microbytes, 
new hardware and software of note in What's New, and the latest in 
noteworthy items tested by BYTE staffers in Short Takes. Readers outside 
North America, take note that the international Short Takes, Features, and 
What's New sections of your copies are bonuses, not substitutes for items 
appearing in the domestic version of the magazine. 
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REQUEST FREE INFORMATION BY FAX 


Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 
featured in this issue. 

Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro- 
cessed as soon as your fax 15 received. 


Check off the answers to 
questions "A" through “С” 


Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro- 
ducts that interest you. 


Remove this page or 
copy this page clearly 
and fax и to the number 
above. 


Print your name, ad- 
dress, and fax number 
clearly on the form. 


Fill out this coupon carefully. PLEASE PRINT. 
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A. What is your level of management responsibility? 
| Ol Senior-level Management 

1 Other Management 

_| Non-Management 
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B. What is your primary job function/principal area uf 
responsibility? (Check one.) 

4| | Administration 
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ıı 17 Purchasing 

i21. Personnel 
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C. Please indicate your organization's primary business 
activity: (Check one.) 

Computer-Related Businesses: 

151 Manufacturer (Hardware, Software) 

61) Computer Retail Stores 

171! Consultants 

ı8 | Service Bureau/Planning 

19 | Distributor/Wholesaler 
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Non-Computer-Related Businesses: 
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33 | Finance, Insurance, Real Estate 

м! | Retail/Wholesale 

25 | | Education 

26 1 Government 

271 Military 

24 [| Professions (Law, Medicine, Engineering, Architecture) 
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wl] Other Business Services 

31 O! Transporation, Communications, Utilities 
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Plug into 
RS232 port, 
run Install 
program, and 
PowerMouse 
is ready to go 


2-Button 
Mouse 


— 240 ie 


Your Fingertips 


SAVE TIME AND HASSLE! GUARANTEED! 


Introducing Power Mouse 


The PowerMouse is a unique productivity 
tool that combines the smooth operation of a 
mouse with a 40-key keypad, allowing you to: 


Ш Replace up to 240 lengthy Keystroke 
sequences with the press of a button. 


@ Replace cursor keystrokes with a flick of the 
wrist. 

Ш Cut down on going back to the keyboard. 

H 


Virtually eliminate leaving your work to 
go to the edge of the screen to pick up 
commands. 


Yet PowerMouse is as simple to learn, use, 
and remember as a calculator. 


Mouse-Friendly and Keyboard Smart 
The PowerMouse is a lot like a keyboard - 

press a key, the command is executed. Yet all 
your cursor keystrokes are replaced with a 
simple flick of the wrist. And best of all, it 
works with your existing keyboard-driven soft- 
ware without changing its look, feel, or 
operation. 


PowerMouse is Straightforward 
PowerMouse plugs into a RS232 port 
(COMI or COM2). The software converts the 
touch of each button into a command as defined 
by a PowerMacro™ table. Unlike conventional 
macros, PowerMacros allow fluid cursor control 
to be an integral, natural part of your commands. 


Circle 337 on Reader Service Card 


"ve run whole sessions where I haven't taken 


my hand off the mouse to use the keyboard” 
—John Couleur, computer consultant, as quoted 
in ComputerWorld 


PowerMouse comes ready to run out of the 
box with: 
Ш Lotus 1-2-3, Allways, Symphony, Quattro, 
and Lucid 
Ш WordPerfect, WordStar and Volkswriter 
@ Harvard Graphics 
@ Also available...PowerCAD for AutoCad У10 


You can also adapt PowerMouse to your spe- 
cific needs or for use with other programs. 
PowerMacro tables are stored as text files. 
Simply create or edit PowerMacros with the sup- 
plied editor (or any text editor). You can have as 
many PowerMacro tables as your disk can hold. 


| want to try PowerMouse on your no-risk money-back guarantee. 
PowerMouse $195.00 (California residents $208.65 tax included). 


Call 1-800-345-9111 ext. 18 


or send this coupon with your check or credit card number to ProHance Technologies at the address 


' 
| 
| | 
' below. 
¢ Name Company М 
‚ Address : 
: City State Zip Phone ' 
¦ O5 1/4" Disk Û 3 1/2" Disk а. 901 ' 
' О Check Enclosed О Visa ÛJ MasterCard à5 Pr oHance 
Card No. ProHance Technologies, Inc. 
' Expiration Date 1307 S. Mary Avenue #104, Sunnyvale, CA 94087 | 
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30-Day Trial Period 
Money-Back Guarantee 

The best way to understand PowerMouse is 
to try it. Тһеге 5 no risk; if you аге not com- 
pletely satisfied, return it within 30 days for а 
full refund. 

PowerMouse sells for an introductory price 
of $195.00 ($225.00 list). PowerMouse with 
PowerCad sells for $245.00 ($295.00 list). Call 
toll free and charge your purchase to your Visa 
or MasterCard. Or return the coupon below. We 
pay for UPS blue label shipping anywhere in the 
continental U.S. 


To Order Call 1-800-345-9111 ext. 18 


ProHance Technologies, Inc. 
1307 S. Mary Avenue #104, Sunnyvale, CA 94087 
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3195" 


408-746-0950 


System Requirements: ІВМ PC. АТ. Р5/2. ог 100% compatible; DOS 2.0 of higher, RS232 serial port (9 ос 25 pin): 20K RAM. PowerMouse and ProHance are trademarks of ProHance Technologies. Inc. 
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Hugh Kenner 


Putting Mike in a Box 


THE RISE OF THE EXPERT COMPANY: 
How Visionary Companies Are Using Artificial Intelligence 
to Achieve Higher Productivity and Profits 


by Edward Feigenbaum, Pamela McCorduck, and H. Penny Nii 


Ee 1972, Hubert Dreyfus wrote the book Whar Computers 
Сап! Do, which he says is pretty well anything that draws on 
diffuse experience. One story tells how a computer struck back 
by beating Dreyfus at chess. Stull, chess experience, as he 
might have retorted, is anything but diffuse; it's fiercely con- 
centrated, and experts have a monopoly. What they know can 
be arranged for a system to consult by way of decision trees. 

The same, we're now learning, is true of other sorts of expe- 
rience. How does your doctor decide you need a triple bypass? 
In the years I've been asking doctors a like question over the 
dinner table, I've not heard one coherent answer. What they 
know, they don't seem to know how they know. Yet, yes, it's 
formulable knowledge, so reducible to hard questions and hard 
answers that an expert system called MYCIN could simulate a 
huge range of diagnostic expertise. MYCIN, which dates from 
1976, drew on more pooled experience about bacterial infec- 
tions and optimal treatments 
than any one internist likely 
had, and it never suffered 
from distraction or sagging at- 
tention. It's become the stock 
instance of AI doing some- 
thing useful at last. 

You can buy an expert-sys- 
tem skeleton called lst-Class 
for your microcomputer— no 
toy, it's one of several AI 
shells in use at DuPont—and 
use it to set up a savvy ques- 
tion-and-answer tree for a 
subject that concerns vou. 
The manual's example: "I've 
а 7-о2 package that must be in 
Omaha tomorrow (which isn't 
a Saturday), so what's my best 
gamble?" (Answer: Express 
Mail; but if the deadline is 
prior to 10:30 a.m., try Fed- 
eral Express.) That draws on 
the know-how of a shipping- 
room expert. Call bim Jack: 
Ist-Class has provided Jack- 
in-a-Box. 

What Jack-in-a-Box ad- 
vises you could figure out for 
yourself, if not as fast, from a 
master list of rates and sched- 
ules. The МіКе-іп-а-Вох kept 
at DuPont is more interesting. 
Round the clock a massive 


400 BYTE • SEPTEMBER 1989 


distillation system runs, and the output must be 99.99 percent 
pure. A turnkey operation, you'd think? No. “The distillation 
column had to be watched constantly, and complex purges de- 
cided on the spot." The only man who had really mastered the 
art was an engineer named Mike. For 10 years, the routine for 
humbling smart-aleck upstarts was to place them where they 
had to do Mike's job. 

Then, in a month of interviews, Mike's subtle web of under- 
standing got transferred to an expert system. In effect, Mike 15 
now available 24 hours a day and will stay on call long after he's 
retired. The savings are $100,000 a vear. 

Paging through the case histories found in Где Rise of the 
Expert Company, | was struck by the commonness of Mike de- 
pendency, how often there's one crucial person who gets 
phoned at midnight about a crisis. And the very fact that help 
can be delivered over the phone makes it likely that an expert 
system can simulate the cru- 
cial person. On the screen, 
just as on the phone, questions 
are prompted by vour answers 
to previous questions. Once 
the data is deemed sufficient, 
there's a recommendation. 
One expert said the chief ben- 
efit he'd received from AI 
was being able to count on un- 
broken sleep. 

Another aspect of Mike de- 
pendency is this: The years 
that were steeping Mike in 
savvy also swept him toward 
retirement, so let's pray we 
can soon count on someone 
else showing comparable 
learning skills. Expert sys- 
lems never retire, and they are 
readily modified as param- 
eters are altered. 

"The same corporate 
streamlining that affected 
most American firms in the 
early 1980s has reduced staff 
at DuPont by 30 percent since 
1981, but that represents а 
loss of perhaps 70 percent in 
experience, since much of 
that reduction was through 
early retirement. À few hun- 
dred of those early retirees 

continued 
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Knowledge Processing 


= EN аша Dont leave your users 
/ EHE lost in a maze of 
information! 


uw 
re = 
/ | A knowledge processor communicates 
E 4 | knowledge - the natural extension of 
everything we do on a computer. 


It's the intelligent integration of everyday 
resources like data, text, logic, graphics, 
and video that turns information into 
knowledge. 


KnowledgePro is the first knowledge 
processor. It combines a high-level, 
object-oriented programming language 
with hypertext and expert systems 
technology. 


KnowledgePro gives you a total development 
| environment with the tools you need to 
=. a | create intelligent multi-media applications. 


PC Magazine, Holland...“KnowledgePro is the first of a new generation of software, the 
knowledge processor..it has the power of, for example, Pascal or PROLOG, but the 
programmer isn't troubled with the technical details." 


PC Week, USA... “It's rare, but every so often a PC application comes along that breaks 
new ground and creates a fundamentally different way to use computers. According to its 
corporate users...KnowledgePro does just that." 


Infoworld... “We don't live in a computational world. If we're going to move knowledge around 
we need tools...The same person who will learn macros in Lotus can learn this." 


KnowledgePro costs $495 with no runtime fees. It runs on IBM PC, XT, AT and PS/2 compatible machines 
with 640k of memory and a hard disk. A working demo with a 100 page manual is available for $33 including 
shipping ($38 foreign) with credit towards purchase of the full system. 


Find out what knowledge processing is all about. Call 518-766-3000 (Fax 518-766-3003) 
or write to Knowledge Garden Inc., 473A Malden Bridge Ad., Nassau, NY 12123, USA. Amex, Visa or M/C accepted. 


KnowledgePro' кА 


tool from | y 
The intelligent way out qct 
Circle 155 on Reader Service Card SARDE N Г] 


KnowledgePro is a registered trademark of Knowledge Garden Inc. IBM, PC, XT, AT and PS/2 are trademarks of International Business Machines Corp. 
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аге being brought back to have their expertise captured in ex- 
pert systems that will help do the jobs they used to do them- 
selves." And they love it. The AI people point to "the immor- 
tality syndrome." 

The capture technique can vary. At Nippon-Kokan Steel, 
where it may take 20 years to train a blast-furnace operator 
(someone whose readings of several thousand sensors can keep 
the beast from dumping or else choking up), the very best oper- 
ator came to be known as "God," and setting up an expert sys- 
tem so all the furnaces could be as well run as God's meant 


he prime 
narrative theme of the 
book is how a mere 
hint that we might, ah, 
"automate Mike " 
impinges on corporate 
sociology. 
Knuckles whiten. 


winkling out of him knowledge "even he didn't know he had.” 
He's like those physicians Гуе talked to. At the other extreme, 
there exist Mikes who are so articulate you just turn on the tape 
recorder and stand back. 

American Express, DEC, DuPont, Texas [nstruments, 
Schlumberger, IBM, Toyota, Fujitsu, Westinghouse. . .they all 
have Al systems stowed away here and there (and decentralized 
DuPont has several hundred). Given the evident benefits of an 
automated Mike at strategic junctures, it all sounds open-and- 
shut. It wasn't and isn't. The prime narrative theme of the book 
is how a mere hint that we might, ah, “automate Mike" im- 
pinges on corporate sociology. Earflaps are buttoned, eyes 
averted. Knuckles whiten. Why? 

Managers tend not to realize how dependent they are on a 
tiny platoon of Mikes, or how fragile that dependence is. 
(We've a system working here, haven't we?) Then there's the 
МЇН (not invented here) syndrome: We know our business, let 
eggheads tend to theirs. Or the mention of Lisp and Prolog 
turns eyes glassy. Or you're talking about spending money, and 
we re comfortable where we are, amid a smooth payroll flow. 
Worst, if word pets to Mike himself prematurely, he'll panic. 
Ме? replaced by a robor? 

No, he won't be replaced, he'll be assisted; its important to 
have the word reach him in that form, so put that he'll crave the 
assislance. Generally, in scenario after scenario, what has paid 
off in happy Mikes and million-dollar savings has been the zeal 
of some middle-level person who understood just the right way 
to keep persisting. 

At American Express, a man named Robert Flast worked 
month in, month out, against all manner of corporate obstruc- 
tion, until a system was in place that automates the vetting of an 
unexpected credit request phoned in by, say, a book dealer in 
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Paris. [n effect, it automates a 5-inch-thick manual of which 
humans were supposed to recall any relevant detail in а 70-sec- 
ond time frame. (Say "no" wrongly, and you've lost a transac- 
tion. Say "yes" wrongly, and you've pointed yet another file to 
the bad-debt hasket.) The annual yield of the AI system, which 
simply lets a human decide from improved information, is esti- 
mated at $27 million. (And a human who doubts the system's 
recommendation can ask it to outline its reasons.) 

And at Northrop Aircraft, Ken Lindsay and Bob Joy took the 
"Ken and Bob Show" (an Apple on a dolly, with a demonstra- 
tion program hacked in BASIC) to office after office in building 
after building til! they'd gotten agreement that à system called 
ESP could automate the immensely intricate and often wasteful 
process of scheduling the flow of 20,000 parts into a jet fighter 
(speedup factor: 12 to 18). 

And at Texas Instruments, a man named Harry Tennant 
landed the firm a $50 million Air Force contract when the firm 
wasn't yet convinced that its newly formed Al division had been 
a good idea. Stories about MYCIN ("but when you've heard 
those stories once you don't want to hear them again"), demon- 
strations of Lisp prototyping (“but Lisp can seem to be ail about 
matching parentheses” }—such had been about the state of the 
action when Uncle Sam came fishing for à system whereby de- 
cision makers who were too far along in their careers to hother 
with computer language could query а big database in plain En- 
glish. TI asked for a data sample, the Air Force obliged, and 
Tennant had а demonstration program running in five days. He 
even makes it sound easy: "I worked late one night.” 

The Rise of the Expert Company is chatty and ill-structured 
and laden with redundancy and badly needs an index— but is 
still worth your time. Whether Natural Computation: Selected 
Readings, which is edited by Whitman А. Richards, merits 
your time depends on you. It's a fat paperback compilation of 
college-course readings, replete with sentences like—hold your 
breath— 

"Human walking is a very complicated activity in which the 
cyclic movements of the lower extremities translate the body in 
the forward direction. These movements are due to the action of 
muscles, which in turn are coordinated by the nervous system. " 

True, and human writing results from twitching of the fin- 
gers. These are learned papers, with coauthors and academic 
addresses and kudos to granting bodies. What they're about. 
though, isn't risible: efforts to get a computational handle on all 
manner of human activity, starting with vision. That was Al's 
old plenary dream, before expert systems (in the purist view) 
reduced it to compacted instruction manuals. Have a look at #4 
on the Cartoon Algorithm, which addresses from another angle 
the art historian Ernst Gombrich's classic question: How do we 
recognize a caricature when most "information" is missing and 
what's left is demonstrably wrong? Or at /12, where a Connec- 
tion Table shuttles the reader between visual and verbal presen- 
tations, not omitting freaks like Milne's heffalump and Pen- 
rose's triangle. Or at. . . well, vou go and look. 8 


The Rise of the Expert Company, Times Books, New York: 
1988, 322 pages, 819.95 

Natural Computation, MIT Press, Cambridge, МА: 1988, 561 
pages, $25 


Hugh Kenner is a professor of English at Johns Hopkins Univer- 
sity. His reviews have appeared in publications like the New 
York Times and Harper's. His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as “hkenner, " 
Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 


Quality 


6 eee 


No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that may 
involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 


information—it’s hard to make quality 
decisions. 


BYTEweek, McGraw-Hill’s new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 


through its timely and compact one-stop 
news format. 


This new publication provides you with 
short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in- 
depth commentary and analysis. 


Subscribe to BYTEweek for quality 
information. Remember, quality 
in.. .quality out. 
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Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the U.S. and Canada). This 
special price represents a savings of 
$100 off the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subscription to 

BIX—a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don't miss this opportunity! In the 
U.S.. сай BYTEweek's toll-free number: 
1-800-258-5485, in N.H. and outside 
the U.S., call: 1-603-924-9281. 


BYTEweek offers a money-back guarantee if you're 
not completely satisfied. 
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News and Analysis for Professionals in the Personal 
Computing Industry 


One Phoenix Mill Lane. Peterborough. NH 03458 


A bold new proposal 
for matching high- 
technology people 
and professions 


ver the years, the problem of 


finding the right person for the 
right job has consumed thou- 
sands of worker-years of re- 
search and millions of dollars in fund- 
ing. This is particularly true for high- 
technology organizations where talent is 
scarce and expensive, Recently, how- 
ever, years of detailed study by the finest 
minds in the field of psychoindustrial in- 
lerpersonal optimization have resulted in 
the development of a simple and fool- 
proof test to determine the best match be- 
tween personality and profession. Now, 
at last, people can be infullibly assigned 
to the Jobs for which they are trulv best 
suited. 
The procedure 18 simple: Each subject 
Is sent to Africa to hunt elephants. The 
subsequent elephant-hunting behavior is 
then categorized by comparison to the 
classification rules outlined below. The 
subject should be assigned to the general 
job classification that best matches the 
observed behavior. 


Classification Guidelines 
Mathematicians hunt elephants by going 
to Africa, throwing out everything that 1s 
not an elephant, and catching one of 
whatever 15 left. Experienced mathema- 
ticians will attempt to prove the existence 
of at least one unique elephant before 
proceeding to step | as a subordinate ex- 
ercise. Professors of mathematics will 
prove the existence of at least one unique 
elephant and then leave the detection and 
capture of an actual elephant as an exer- 
cise for their graduate students. 

Computer scientists hunt elephants by 
exercising Algorithm A: 
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STOP BIT 7 Peter С. Olsen 


CHY DERMIC 


RSONNEL 


PREDI 


Go to Africa. 

Start at the Cape of Good Hope. 

Work northward in an orderly man- 

ner, traversing the continent alter- 

nately east and west. 

4. During cach traverse pass, 

a. Catch each animal seen. 

b. Compare each animal caught to a 
known elephant. 

с. Stop when a match is detected. 
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Experienced computer programmers 
modify Algorithm À by placing à known 
elephant in Cairo ta ensure that the algo- 
rithm will terminate, Assembly lan- 
guage programmers preler to execute 
Algorithm A on their hands and knees. 

Engineers hunt elephants by going to 
Afra, catching gray animals at ran- 
dom, and stopping when any one of them 
weighs within plus or minus 15 percent 
of any previously observed elephant. 

Economists don't hunt elephants, but 
they believe that if elephants аге paid 
enough, they will hunt themselves. 

Statisticians hunt the first animal thes 
see n times and call it an elephant. 

Consultants don't hunt elephants, and 
many have never hunted anything at all, 
bul they can be hired by the hour to ad- 
vise those peaple who do. Operations re- 
seurch consultants can also measure the 
correlation of hat size and bullet color to 
the efficiency of elephant-hunting strate- 
gies, 1f someone else will only identify 
the elephants. 

Politicians don’t hunt elephants, but 
they will share the elephants you catch 
with the people who voted for them. 

Lawyers don’t hunt elephants, but they 
do follow the herds around arguing about 
who owns the droppings. Software law- 
yers will claim that they own an entire 
herd based on the look and feel of ane 
dropping. 

Vice presidents of engineering, re- 
search, and development try hard to hunt 
elephants, but their staffs are designed to 
prevent it. When the vice president does 
get to hunt elephants, the staff will try to 
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ensure that all possible elephants are 
completely prehunted before the vice 
president sees them, If the vice president 
does see a nonprehunted elephant, the 
staff will (1) compliment the vice presi- 
dent's keen eyesight and (2) enlarge itself 
го prevent any recurrence. 

Senior managers set broad elephant- 
hunting policy based on the assumption 
that elephants are just like big field mice. 
but with deeper voices. 

Quality assurance inspectors ignore 
the elephants and look for mistakes the 
other hunters made when they were 
packing the jeep. 

Salespeople don't hunt elephants but 
spend their time seiling the elephants 
they haven't caught, for delivery two 
days before the season opens. Software 
salespeople ship the first thing they catch 
and write up an invoice for an elephant. 
Hardware salespeople catch rabbits, 
paint them gray, and sell them as desktop 
elephants. 


Validation 

A validation survey was conducted about 
these rules, Almost all the people sur- 
veved about these rules were valid. А few 
were invalid, but they are expected to re- 
cover soon. Based on the survey, a statis- 
ucal confidence level was determined. 
Ninety-five percent of the people sur- 
veyed have at least 67 percent contidence 
In statistics. M 


ACKNOWLEDGMENT 

This study has benefited from the sugges- 
tions and observations of many people, 
all of whom would prefer not to be men- 
tioned by name. 


Peter C. Olsen is a registered professional 
engineer and a lieutenant commander in 
the Coast Guard Reserve, He сан be 
reached on BIX as "peolsen. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, Оне 
Phoenix Mill Lane, Peterborough, NH 
03458, 


ILLUSTRATION SUSAN SMITH * [HWY 


!| E" 


| 
| 
| 


| 
| 


| f 
AD 


% 


аў 
ex 


Mio 


Are you using a DOS-based personal computer for control- 
ling instrumentation? Do you want the best available soft- 
ware tools for acquiring and analyzing data using standard 
DOS programming languages? If your answer to these 
questions Is ves, LabWindows” is just the solution you're 
looking for. The unique LabWindows function panel inter- 
face lets vou interactively control. your instrumentation 
hardware and collect data, as well as automatically generate 
Microsoft* C or QuickBASIC program code for your appli- 
cation. 


With LabWindows you can control GPIB, RS-232, or VXI 
instruments, or plug-in data acquisition cards For PS/2 and 
PC-AT computers. For standalone instrument users, the 
LabWindows instrument library has over 50 ready-to-use 
instrument drivers so you can program your instrument 
using intuitive instrument-specific function panels, without 
knowing the instrument inside-out. 


Because acquiring data is only one element of your applica- 
tion, LabWindows has a complete set of QuickB ASIC and C 
compatible libraries for data analysis, presentation, and 
storage. Manipulate arrays, create a histogram, or use the 
optional Advanced Analysis Library to perform operations 
such as Fast Fourier Transforms, digital filtering. and curve 
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fitting. Give your programs a big performance boost using the 
specially optimized LabWindows analysis routines for comput- 
ers with an 80387 numeric coprocessor, For your data presen- 
tation and storage needs, use the LabWindows Graphics Library 
to create multiplot graphs, bar charts, or scatter plots, and use the 
Data Formatting Library for data logging and file operations. 


If you're looking for the right tools to take maximum advantage 
of your DOS computer using QuickBASIC or С for data acqui- 
sition and analysis, there is only one solution...LabWindows. 
Са! National Instruments at (800) IEEE-488 to speak with a 
sales or applications engineer about how LabWindows can help 
YOu. 
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The remarkable Tandy 
5000 MC Professional Sys- 
tem is pure performance, 
trom the Intel® 80386 pro- 
cessor operating at 20 MHz 
to the high-speed memory 
with cache controller that 
provides RAM -fast access to 
your data. 

With the 5000 MC, you 
have the high-performance 
platform needed to take 
full advantage of industry- 
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standard MS-DOS* applica- 
tions, powerful new MS® 
(5/2 programs or multiuser 


SCO XENIX? software. 


Operating ar 20 MHz, the 
5000 MC cuts through the 
big jobs like database man- 
agement, large spreadsheets 
and sophisticated graphics. 
And with its ІВМ? Micro- 
Channel" compatible ar- 
chitecture, it's the ideal 
high-end PC workstation. 


Tandy Computers: Because there is no better value.” 


Imei and 385: TM licensed ram Inte! Carn. IBM Reg TM and Micro Channel TM ВМ. Coro 


М5, MS-DOS and KEMI licensed trom Microsatt Corp 
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The 
Tandy 
5000 MC 


Qur most 
powerful 386” 


based computer. 


The Tàndy 5000 MC has 
power to share. It’s system 
architecture provides high 
performance in data-transfer 
rates when the 5000 MC is 
configured within a 3Com 
workgroup or a XENIX mul- 
tiuser environment. 

The Tandy 5000 MC is 
the new alternative in per- 
sonal computing. From the 
broadest selection of PCs 
made in America. 
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